Reactivity of the nasal respiratory mucosa : a clinical and epidemiological study by Grobler, Nicolaas Johannes
  
 University of Groningen
Reactivity of the nasal respiratory mucosa : a clinical and epidemiological study
Grobler, Nicolaas Johannes
IMPORTANT NOTE: You are advised to consult the publisher's version (publisher's PDF) if you wish to cite from
it. Please check the document version below.
Document Version
Publisher's PDF, also known as Version of record
Publication date:
1966
Link to publication in University of Groningen/UMCG research database
Citation for published version (APA):
Grobler, N. J. (1966). Reactivity of the nasal respiratory mucosa : a clinical and epidemiological study. [S.l.]:
[S.n.].
Copyright
Other than for strictly personal use, it is not permitted to download or to forward/distribute the text or part of it without the consent of the
author(s) and/or copyright holder(s), unless the work is under an open content license (like Creative Commons).
Take-down policy
If you believe that this document breaches copyright please contact us providing details, and we will remove access to the work immediately
and investigate your claim.
Downloaded from the University of Groningen/UMCG research database (Pure): http://www.rug.nl/research/portal. For technical reasons the







[A CLINICAL AND EPIDEMIOLOGICAL STUDY] 
N. J. GROBLER 
REACTIVITY OF THE NASAL RESPIRATORY MUCOSA 
"WHAT IS YOUR NOSE FOR? 
To breathe with, of course; and to smell with. 




Veranderingen in het drukverval tussen nasopharynx en buiten­
lucht gemeten bij gesloten mond tijdens rustademhaling vormen 
een goede maat voor de reactie van het neusslijmvlies. 
II 
De patient met spondylitis ankylopoetica (M. Bechterew) en be­
perkte intercostale excursie neigt niet tot verhoogde respiratore 
infecties . 
III 
Shock, optredend bij patienten met een recent myocard infarct, 
dient onder meer te worden behandeld met een snel werkend digi­
talis preparaat; ook indien geen andere tekenen van decompen­
satio cordis aanwezig zijn. 
IV 
Provocatie van neusslijmvlies of bronchiaalboom met allergenen, 
heeft geen zin als de huidreacties t .o.  v. deze allergen en negatief zijn. 
V 
Het is niet zeker, dat bij het ,alveolo-capillaire block" syndroom 
stoornissen in de bloedgassen het gevolg zijn van een verdikking 
van de alveolo-capillaire membraan. 
VI 
In het ziekenhuis geboren baby's van moeders die in de zwanger­
schap rubeola hebben doorgemaakt behoren na de geboorte ge1so­
leerd te worden verpleegd. 
VII 
De erfelijke vorm van chronische recidiverende pancreatitis gaat 
slechts bij een beperkt aantal families gepaard met een verhoogde 
uitscheiding in de urine van cystine en de di-basische aminozuren 
en wordt clan waargenomen bij een deel van de patienten en hun 
gezonde familieleden. 
VIII 
Alleen wanneer een ventilerende long geen koolzuur uitscheidt, 
is het zeker dat het pulmonale capillair bed van de betreffende long 
niet met bloed wordt doorstroomd. 
IX 
Het is van belang, dat bij kinderchirurgie, diathermie gebruikt 
wordt voor de bloedstelping. 
X 
Ofschoon bij de pharmacologische proeven omtrent het ontstaan 
van focale necrose in het myocard t.g.v. isoprenaline en orciprena­
line, hoge doseringen gebruikt werden, zal men klinisch bij het 
voorschrijven van deze sympathicomimetica toch voorlopig reke­
ning moeten houden met de uitkomsten van deze proeven - zeker 
indien er kans is op hypoxie van het myocard. 
XI 
Bij patienten die een tracheotomie hebben ondergaan client ront­
genologisch gecontroleerd te worden of de ingebrachte canule de 
juiste lengte en kromming heeft. 
XII 
De resultaten van experimentele atheromatose, bij met choles­
terolrijke gevoerde konijnen, mogen niet zondermeer worden be­
trokken op arteriosclerose bij de mens. 
XIII 
. De gunstige werking van tetracycline bij acne vulgaris berust op 
een verandering in de samenstelling van het sebum. 
XIV 
Bepaalde neusklachten berusten ondermeer op een verhoogde 
reactiviteit van het neusslijmvlies. 
XV 
Door bepaling van L-ketens is het mogelijk de macroglobulinaemie 
van Waldenstrom te onderscheiden van de reactieve vormen (van 
macroglo bulinaemie) . 
XVI 
Het is zeer onwaarschijnlijk, dat de nucleus reticularis thala1ni 
de "final common pathway" van de reticulaire formatie van de 
hersenstam vertegenwoordigt. 
XVII 
Voor de bezinning inzake de verhouding - geloof en wetenschap, 
is Psalm 8 van grote betekenis. 
N. J .  GROBLER 
14 september 1 966 
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INTRODUCTION 
The experience acquired in studying the pathophysiological me­
chanisms which result in the manifestation of bronchial obstruction, 
formed the occasion to perform similar investigations on the nose. 
Bronchial narrowing is attributable to at least two different 
mechanisms : allergy - based on an antigen-antibody reaction, and 
hyperreactivity - which can be described as an increased susceptibility 
to different non-antigenic stimuli, e.g. chemical and physical agents. 
Another, sometimes important factor, is the mechanical factor: 
a complex - consisting of the elasticity of the lung tissue, rigidity and 
collapsibility of the bronchial wall respectively. 
In the evaluation of our results of these clinical experiments 
with allergens, chemical- and physical agents, the localization of the 
site of action of these stimuli in the bronchial tree, namely, bronchial 
muscle or bronchial mucosa, formed a challenge. 
The differentiation, however, of these possible components by 
means of a simple clinical experiment is rather difficult. 
We considered that the reaction pattern of the nasal respiratory 
mucosa could possibly be a "model" for the reaction pattern of the 
respiratory mucosa of the lower respiratory tract. The rationale of 
this suggestion is supported by : 
a certain resemblance of reaction of the nose and lower respi­
ratory tract, and 
the co-existence of nasal affections ("vasomotor rhinitis" and 
pollinosis) and Chronic Non-Specific Lung Disease (CNSLD) 
as described in the literature. 
In this investigation, special attention has been paid to the aspeci­
fic excitability of the nasal respiratory mucosa - on the model of 
the experiments done concerning the aspecific excitability of the 
bronchial tree in patients with CNSLD. The expenence gained by 
these experiments, can be outlined as follows. 
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1 .  In patients with CNSLD an increased susceptibility of the bron­
chial tree to histamine and acetylcholine exists, in comparison 
with normals (CuRRY, TrFFENEAu, DE VRms) . 
2. An association exists between the effect of non-allergic stimuli 
(e.g. 502, cold air and fog) and that of histamine and acetyl­
choline on the bronchial tree. Therefore, the reaction of the 
bronchial  tree to histamine or acetylcholine, has been accepted 
as an index value of the bronchial aspecific excitability. 
3 .  Whether a definite pathophysiological mechanism can be held 
responsible for this aspecific bronchial excitability, is unknown. 
The object of this investigation was to investigate whether the 
nasal respiratory mucosa reacts in a similar manner as the bronchial 
tree does to exogenous stimuli, viz. specific (allergens) and non­
specific agents ; possibly the results could be of importance for a bet­
ter conception of the reactivity. 
In the first chapter, a brief review of the normal anatomy and 
physiology of the nose will be given, while in chapter II the clinical 
picture of pollinosis and "vasomotor rhinitis" will be considered. 
In chapter Ill ,  the method devised for the assessment of the 
reaction of the nasal respiratory mucosa to stimuli will be discussed 
as well as the criteria necessary for their assessment. 
The clinical significance of the histamine reactivity of the nasal 
respiratory mucosa will be considered in chapter IV with reference 
to an investigation done in a group of patients and in two random 
samples of "normal" populations. 
In chapter V, the results will be given concerning the effect of 
certain pharmacological agents on the nasal respiratory mucosa. 
In chapter VI, a comparative investigation concerning the effect 
of histamine and allergens on the nasal respiratory mucosa and the 
bronchial tree will be represented while in chapter VII the results 
of an investigation regarding the effect of non-specific (non-allergic) 
stimuli on the nasal respiratory mucosa will be given. 
In the last chapter (chapter VIII) a general discussion of the results 
and the final conclusions will be given. 
Chronic non-specific lung disease (CNSLD) will repeatedly be 
mentioned in this thesis - therefore, it seems appropriate here to 
give some remarks concerning the terminology. 
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Current definition of CNSLD 
A patient is considered to be suffering from CNSLD, if he or she 
shows one or more of the following symptoms : 
a. Attacks of dyspnoea or continuous shortness of breath of varying 
intensity. 
b. Coughing and/or expectoration on most days of at least 3 months 
of the year, for at least 2 consecutive years. 
In this investigation a patient is not considered to be suffering from 
CNSLD when these symptoms co-exist with more explicitly 
described diseases which either directly or indirectly affect the 
respiratory tract and preceed the development of symptoms. In this 
connection, the following affections can be mentioned : 
1. Localized lung disease as lung tuberculosis, sarcoidosis (M. BEs­
NIER-BOECK) , pneumoconioses, bronchiectasis as the result of 
corpus alienum, cystic disease, neoplasms, collagen disease, gene­
ralized pulmonary fibroses and granulomatosis. 
2. Primary cardiovascular-renal diseases. 
3. Diseases of the chest wall. 
4. Diseases of the upper respiratory tract (e.g. laryngitis, sinusitis) . 
5. Neuroses, e.g. hyperventilation syndrome. 
The purpose of the current definition is to create the possibility of 
a uniform classification of individuals with similar manifestations, so 
that comparable categories can be formed (Committee of the Health 
Council of The Netherlands) . It is particularly important for epide­
miological investigations and it only serves a useful purpose if, for 
any individual or a group of patients, as many objective data are 
added as possible. 
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Chapter I 
ANATOMY AND PHYSIOLOGY OF THE NOSE 
§ 1 .  Applied anatomy 
For purposes of description the nose can be divided into the 
I. Extern al nose 
II. Internal nose 
I. External nose�� 
The external nose can vary considerably in size and shape. It 
is pyramidal in form and covered by skin, muscles and subcutaneous 
tissue. It can be divided into : 
a. bony pyramid 
b. cartilaginous vault 
c. lobule 
a. The bony pyramid is formed by the 
1 .  nasal processes of the maxilla 
2. nasal bones 
The latter articulate with the nasal process of the maxilla, the 
nasal process and the nasal spine of the frontal, the perpendicular 
plate of the ethmoid, and with one another. The medial surfaces 
of the nasal bones project into the nose to form crests which are 
part of the nasal septum. The nasal bones may differ in size and 
even in number or be completely absent congenitally. 
b. The cartilaginous vault is formed by the 
1 .  upper lateral cartilages 
2. part of the septal cartilage 
* Some data obtained from Cattle. 
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Proximally, the two lateral cartilages are continuous with each 
other as well as with the septum. 
The proximal border of the cartilage vault lies under the distal 
border of the nasal bones with which there is firm apposition. 
The caudal rim of the lateral cartilage is extremely thin and the 
terminal portions of these cartilages lie under the upper edges of 
the lobular cartilages. 
c. The lobule consists of the 




5. membranous septum 
The lobular cartilages with their lateral and medial crura are 
normally concave viewed from within. 
Each half of the lobule encircles the beginning of its corresponding 
nasal chamber, the vestibule. 
II. Internal nose 
The internal nose is usually described as that part which contains 
the conchae and the septum. The septum which is osseous dorsally 
cartilaginous ventrally and cutaneous at the apex of the nose, divides 
the nasal cavity into two chambers which are alike in reverse 
fashion. The nasal chambers extend from the nares (nostrils) ante­
riorly to the nasal apertures or choanae posteriorly, where they 
communicate with the nasopharynx. 
Each nasal chamber can be divided into the vestibule, the atrium, 
the olfactory and the respiratory regions. 
The vestibule is the expanded portion within the anterior aperture 
of the nose. It is bounded laterally by the ala, medially by the mobile 
septum and columella, proximally by the limen and ostium inter­
num, distally by the nostril. 
The so-called nasal valve is formed at the "junction" of the upper 
lateral cartilage with the septum. The thin and delicate terminal 
portion of the upper lateral cartilage lies under the upper edge of 
the lobular cartilage. It is not attached to the septum, so it can move 
to and from the septum during respiration. 
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!he upper region of the vestibule extends into the atrium, 
which is marked by a depression on the lateral wall anterior to the 
upper end of the middle concha. Above, the atrium is defined by 
a ridge of mucous membrane, the agger nasi. 
The olfactory region consists of the upper part of the nasal cham­
ber and is related to the superior concha and the upper part of the 
septum. The cribriform plate of the ethmoid bone forms its roof. 
The remainder of the nasal chamber is the respiratory portion. 
The lateral wall of the nasal chamber is composed of a number 
of bones and presents a complicated form owing to the presence of 
three scroll-like projections, the superior, middle and inferior con­
chae (turbinate bones) . The spaces overhung by the conchae are the 
meatuses. The small superior meatus shows an opening which leads 
into the posterior ethmoidal sinus, the middle meatus contains the 
ostia to the frontal sinus, the anterior ethmoidal sinus and the 
maxillary sinus (antrum of Highmore) . Near the anterior end of 
the inferior meatus is the opening of the nasolacrimal duct. 
§ 2. Histology of the nasal mucous membrane 
Histologically, the nasal mucous membrane can be divided into 
the : 
a. vestibular regwn 
b. olfactoray region 
c. respiratory region 
a. The vestibular region is lined by stratified squamous epithelium 
resting upon a connective tissue corium. In the anterior part the 
epithelium has a superficial horny layer with stiff hairs (vibrissae) 
and many sebaceous glands. In the posterior part the superficial 
keratinized layer, glands and hairs are absent .  
b .  The olfactory region i s  confined to the superior concha and the 
upper one third of the septum. The mucous membrane in this region 
is yellowish in colour. It is lined by a thick pseudostratified non­
ciliated columnar epithelium, composed of olfactory receptor cells, 
supporting cells and basal cells. In the olfactory mucosa numerous 
tubulo-alveolar glands are found, the secretion of which bathes the 
surface of the mucosa. 
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c. The respiratory region 
A highly specialized tissue forms a continuous lining for the 
entire respiratory tract. This extends from the remaining part of the 
nasal cavity and the accessory sinuses to the bronchioles. It is formed 
.by a pseudostratified columnar ciliated epithelium. Among the ciliated 
cells, many mucus-containing goblet cells are found. The intervening 
spaces are filled by irregular supporting cells . A fibro-elastic tunica 
propria underlies this epithelium. 
The highly vascular sub-epithelial layer consists of loose cellular 
connective tissue in which numerous glands and small aggregations 
of lymphoid tissue are found. In the upper respiratory tract the 
deeper, more fibrous layer of the mucosa is firmly attached to the 
underlying perichondrium or periosteum. Therefore this layer is 
called mucoperichondrium or mucoperiosteum. 
§ 3 .  Blood and nerve supply of the nasal mucosa 
Blood supply 
The nasal mucosa has an abundant blood supply mainly from the 
sphenopalatine branches of the internal maxillary artery and the 
anterior and posterior ethmoidal branches of the ophthalmic artery. 
The sphenopalatine branches mainly supply the conchae, septum 
and meatuses. The super!or portion of the nose is supplied by the 
anterior and posterior ethmoidal branches. The superior labial artery, 
a branch of the external maxillary, supplies the lower and anterior 
portion. 
Venous drainage is principally through the sphenopalatine, opthal­
mic and anterior facial veins. 
The architectural arrangement of the nasal blood vessels have 
been studied by different investigators e.g. LucAs (1 935) ,  SwiNDLE 
(1937) ,  HARPER (1 947) , DAWES and PRICHARD (1 953) ,  BATSON 
(1 954 ) .  In man the venous system lies superficial to the arterial 
system. The veins form a close cavernous plexus under the nasal 
respiratory mucosa, especially marked over the inferior conchae, the 
inferior margin and posterior border of the middle conchae and to 
some extent on the related parts of the septum. On these places, 
the cavernous plexuses form the so-called "swelling bodies". The 
erectile tissue in the mucosa is well supplied with elastic tissue and 
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muscle fibres. LucAs demonstrated sphincter muscles at the end of 
the venous sinusoids. 
The arterioles, veins and capillaries form complex anastomoses. 
The vasomotor nerve supply is derived from the autonomic 
nervous system. 
Nerve supply 
The nerve supply of the nasal cavity can be divided into a: 
1 .  sensory nerve supply (afferent) 
2. motor nerve supply (efferent) 
1 .  The sensory nerve supply of the nasal mucosa is provided by 
branches of the first and second divisions of the trigeminal nerve. 
These are the :  
a .  Anterior ethmoidal nerve 
This nerve divides into an internal median and lateral branch 
on entering the nasal cavity. The former or septal branch supplies 
the anterior portion of the septum while the latter, after supplying 
the anterior portion of the lateral wall of the nasal cavity (in­
cluding the middle and inferior conchae) , emerges as the external 
nasal branch and supplies branches to the skin and fascia of the 
lower part of the dorsum and the tip of the nose. 
b. Palatine nerves 
These nerves, three in number, pass the palate through the pala­
tine canals. The greater palatine nerve separates into many branches 
for the supply of the soft palate and the mucoperiosteum of the 
hard palate. In the palatine canal, this nerve gives off nasal branches 
to the inferior concha. The lesser palatine nerves, supply the soft 
palate and adjacent parts of the tonsil. 
c. Sphenopalatine nerves 
In its course through the nasal cavity, each long sphenopalatine 
nerve furnishes collateral branches to the mucous membrane of the 
roof and septum while the short sphenopalatine nerves are distributed 
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as small branches to the superior and middle conchae and the postero­
superior part of the septum. 
d. Anterior superior dental nerve 
This nerve passes through a sinuous canal to the root of the 
anterior nasal spine and reaches the wall of the nose at the level of the 
anterior end of the inferior concha. Passing from here downwards, 
this nerve near its termination, distributes branches to the lateral 
wall and floor of the nasal cavity and to the septum. 
2. The nasal motor (autonomic) nerve supply can be divided into 
a cranial parasympathetic and a cervical sympathetic system. The 
former is derived from the parasympathetic fibres situated in the 
pars intermedia of the facial nerve, while the latter comes from 
sympathetic fibres of the upper thoracic segments of the spinal cord 
and the superior cervical sympathetic ganglion. These two systems 
reach the nasal mucous membrane via the sphenopalatine ganglion. 
(A parasympathetic and sympathetic supply via the anterior eth­
moidal nerve, is also suggested by MALCOMSON, 1 959) . 
The sphenopalatine ganglion is of considerable clinical importance. 
Various groups of nerve fibres have an association with this gang­
lion : 
a. sympathetic post-ganglionic fibres from the deep petrosal nerve 
coming from the superior cervical ganglion via the carotid plexus; 
these fibres have no synaptic relation with the ganglion; 
b. pre-ganglionic parasympathetic fibres emerging in the pars in­
termedia of the facial nerve via the geniculate ganglion, reach 
it by way of the greater superficial petrosal nerve, which forms 
synapses with post-ganglionic neurons; the petrosal nerves join 
to form the nerve of the pterygoid canal (Vidian nerve) . 
c. fibres derived from the maxillary nerve which have no relation 
with the ganglion other than one of contiguity. 
§ 4. Nasal reflex pathways 
These have a similar pattern to other reflex pathways in the body 
and can be divided into the nasal afferent and efferent pathways : 
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a. nasal afferent pathways are mainly trigeminal. 
Autonomic afferent pathways have also been repor­
ted by various investigators, e.g. CHRIS'TENSEN (1934), 
KuNTZ (1 934),  ZIEGELMAN (1 934), GoLDING-Woon 
( 196 1 ) ;  
b .  nasal efferent pathways travelling to the nasal mu­
cosa are derived from the cranial parasympathetic 
and the cervical sympathetic systems. 
a. The trigeminal nerve fibres arising between the epithelial 
cells of the nasal mucosa have their cells in the semilunar ganglion. 
The central connection of these fibres is located in the pons, viz. 
the sensory terminal nucleus of the trigeminal, which consists of an 
enlarged upper end (main sensory nucleus) and an elongated lower 
portion (nucleus of the spinal tract V) . The nucleus of the spinal 
tract V, passes through the pons and medulla and becomes continu­
ous with the dorsal part of the posterior column of gray matter of 
the spinal cord. The cells of the sensory nucleus of the fifth nerve 
with their processes, form the neurons of the second order in the 
afferent reflex pathway from the nasal mucosa. The centrally di­
rected processes are spoken of as the trigemino-thalamic tract, which 
passes to the cerebral cortex. The fibres of the trigemino-thalamic 
tract decussate to form an opposite ascending tract to the thalamus. 
A few fibres of the trigeminal tract ascend uncrossed to the thalamus. 
Before entering the thalamus, fibres are given off to the reticular 
formation of the brain stem, which plays an important r&le in the 
vegetative regulation.  In the thalamus, synapses are made with the 
cortical neurons. 
b .  The efferent cerebrospinal axis is  mainly connected with the 
nasal mucosa by means of two orders of neurons : the first consists 
of the pre-ganglionic neurons which have their cell bodies within the 
brain (or spinal cord) . Their peripheral axons, which end by 
synapsing within the autonomic ganglia, are connected with cell 
bodies of the neurons of the second order - the post-ganglionic 
fibres. The peripheral axons of these post-ganglionic fibres pass to the 
nasal mucosa as parasympathetic (action : vasodilator) and sympathe­
tic (action : vasoconstrictor) fibres via the sphenopalatine ganglion. 
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§ 5. Respiratory nasal function 
In connection with the investigations described in the following 
chapters, a short review of the respiratory functions of the nose 
will be given. 
Air conditioning 
The nose serves as a natural respiratory pathway. It provides pro­
tection for the tracheobronchial tree and the delicate pulmonary 
alveolar epithelium from extreme variations of temperature and 
humidity. Special heating and moistening of the inspired air are 
significant functions of the nasal mucosa. No matter what the tem­
perature of the air may be before it is inhaled, it is raised or lowered, 
as the case may be, to near the body temperature. Intimately asso­
ciated with the process of heating is that of moistening, since both 
depend upon the blood supply. 
Structurally, the nasal chambers with a relatively large area of 
respiratory mucous membrane, cavernous vascular bed and abun­
dant glandular secretion, are well adapted to fulfil this vital 
function. The mucous membrane of the lower respiratory tract and 
the epithelial walls of the alveoli are thus protected against variations 
in temperature and humidity. Usually, when the air is raised in 
temperature, the capacity to absorb moisture is increased. With the 
engorgement of the erectile tissue, the nose gives off moisture which 
is taken up by the expanded air and transferred to the lower respira­
tory tract. This is of considerable importance since, to function 
normally the lower respiratory tract must be kept moist. 
Failure of the humidifying function is associated with drying of 
the mucosa of the pharynx, larynx, trachea and bronchi. SLOME 
pointed out that drying of the larynx and the tracheobronchial tree 
results in accumulation of strings of ropy mucus and inspissated se­
cretions. This is followed by hyperplasia and reduced resistance to 
infection. The nasal chambers ensure nearly full saturation of the 
inspired air. The inspired air becomes 75-95 '0/o saturated in the 
nasal cavity. The volume necessary to saturate the total daily pul­
monary ventilation depends on the temperature and relative humi­
dity of the atmosphere. The daily nasal volume of secretions and 
transudate is about 1 litre, from which about 700 ml is used for 
saturating the inspired air (SLOME) . 
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Humidification of inspired air in the oral cavity is effective only 
over short periods of time; prolonged mouth breathing results in 
a marked drying of the mouth and pharynx. 
Protective filtration and ciliary mechanism 
The protection of the pulmonary alveolar epithelium from foreign 
particles in the inspired air, is carried out in the nose by hairs and 
the mucus film. 
Coarse bodies, e.g. insects, are filtered out by the vibrissae 
in the vestibule. The inspired air, passing the nasal chambers in 
curved pathways, comes in an intimate contact with the moist 
mucous membrane. In this way bacteria, dust and other small partic­
les are deposited. These foreign substances are retained by the mucus 
blanket and conveyed to the pharynx by the continuous action of 
the cilia. 
Regulation and resistance 
The regulation and the creation of respiratory resistance is ac­
complished chiefly by the narrow nasal valve area and by the caver­
nous tissue of the turbinates. The reflex regulation of the nasal 
resistance effectively regulates the flow of air to the alveoli. Pressure 
differences are thus created between the lungs and the nostrils, and 
in this way contribute to the flow of air. 
According to CaTTLE, the nose provides almost half of the neces­
sary resistance to air currents. SLOME, however, reported that the 
nasal chambers contribute probably only 30 per cent of the total 
resistance. 
Among others, V AN DrsHOECK, DE WrT and PROETZ contributed 
to a better understanding of the mechanism by which the nose alters 
resistance to air flow. 
§ 6. Pathophysiology of nasal obstruction, nasal hypersecretion 
and sneezing 
As these symptoms will be encountered in the following chapters 




EGGSTON and WoLFF explained the congestion of the nasal mu­
cosa as the result of a simultaneous dilatation of the arterioles and 
constriction of the venous channels. In this way the venous spaces 
may be readily filled, resulting in an erectile condition of the nasal 
respiratory mucosa. These investigators pointed out that in different 
decades of life there exist variations in the vascular supply of the 
nasal mucosa : in old people some atrophy of the structures occurs 
with reduced vascular supply in the cavernous spaces of the conchae 
and septum. 
Different clinical studies confirmed that section of the cervical 
sympathetics (Horner's syndrome) results in swelling of the nasal 
mucosa, hypersecretion and sneezing attacks [STEINMANN (1 948) ,  
BEicKERT (1 950), STOKSTED and THoMSEN ( 195 3) ] .  On the other 
hand, resection of the greater superficial petrosal nerve results in a 
shrunken nasal mucosa, with a decreased secretion on the homolateral 
side [GARDNER et al. (1 947), MALCOMSON (1 959), GoLDING-WooD 
(1 963) ] .  
The system for engorgement and depletion i s  under reflex nervous 
control (PROETZ, 1 943) .  
Nasal secretion 
To maintain a constant moist surface the nasal respiratory mu­
cosa is richly supplied with goblet cells and numerous sero-mucous 
glands. Increase of goblet cells occurs, according to PROETZ, under 
adverse circumstances. NEGUS found an abnormal increase of goblet 
cells in the nasal mucosa of asthmatic patients. Mucus from the go­
blet cells and sero-mucous glands forms a lubricating and protecting 
blanket for the mucosa of the nose in the same way as it does in the 
whole respiratory tract. 
The nasal mucus is composed of mucin {about 3 °/o) , water (95-
97 °/o) and salts (1 -2 °/o) . Mucin, a complex polysaccharid combined 
with a protein, gives the mucus viscosity and stickiness, so that 
the secretions are highly adherent to the cilia. 
The average pH of nasal secretions ranges from 7.6-8 .4 .  The nasal 
mucous glands are controlled by the autonomic nervous system. An 
increased secretion by parasympathetic stimulation was demonstra­
ted among others by MALCOMSON and GoLDING-Woon. 
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In addition, vascular transudation for the supply of fluid has also 
been reported [FLOREY et al. (1 932), N.EGUS (1 957) J. 
Sneezing 
Sneezing can be described as a sudden expiration with a wide 
open glottis, preceded by one or more inspiratory efforts. With 
the onset of the inspiration, a rapid rise of intrapulmonary pressure 
occurs which at a certain value, suddenly forces air into and through 
the nasal cavity. 
It is impossible to sneeze voluntarily - so sneezing is a reflex being 
controlled by the autonomic {parasympathetic) nervous system. 
A stimulus (e.g. chemical, physical or mechanical), adequate to 
excite the peripheral nerve endings in the nasal respiratory mucosa, 
results in sneezing accompanied by vasodilatation and increased 
secretion. 
Sneezing can also be triggered by afferent impulses from the 
eyes, e .g.  a sudden look into bright light (BRADS, VoN CuRT ELZE, 
1 960). 
§ 7.  Reflexes from the upper respiratory tract 
In this thesis, the relation between nasal complaints and affec­
tions of the lower respiratory tract will be repeatedly discussed. 
Therefore, a brief review will be given regarding changes in the 
bronchial tree following upper respiratory tract irritation. 
Already in 1 844, HERCK emphasized a "nasal factor" in asthma. 
KRA:TSCHMER (1 870) reported airway changes in the lower respira­
tory tract as a result of irritation of the nasal mucosa, while VoL­
TOLINI (1 8 80) reported a cure of asthma following the removal of a 
nasal polyp. In 1 900, ADAM also suggested nasal irritation as a cause 
of asthma. DrxoN and BRODIE (1 903) and DIX}ON and RANSON (1 912) 
experimentally produced bronchoconstriction by stimulation of the 
nasal respiratory mucosa. Most sensitive is the upper posterior part 
of the septum - and this, has been called the "asthmagenic area". 
It has been suggested that deflected septa, spurs or polyps, by pressing 
upon this area, may cause a reflex effect which results in broncho­
constriction (BRUBAKER, SLUDER, 1 9 1 9) .  
SLUDER ( 1919) reported that application of  horse serum in  the 
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region of the sphenopalatine ganglion provoked an asthmatic attack. 
When the horse serum was applied on any other part of the nasal 
mucosa only sneezing, swelling of the mucosa, and increased secre­
tion resulted. 
Recently, NADEL and WmDICOMBE (1 962), SLoME (1 965) and WID­
DICOMBE (1 966), reported that stimulation of the nasal mucosa by 
different stimuli, e.g. physical, chemical or mechanical, results in a 
constriction of the lower respiratory tract. "A reflex initiated in 
nasal receptors by irritants can cause apnea . . . . " (CoMR:oE, 1 965) . 
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Chapter II 
POLLINOSIS ("HAY FEVER") AND "VASOMOTOR 
RHINITIS" 
§ 1 .  Pollinosis 
1 .  Historical Note 
GALENUS A. D. 200, BoTALLus (1 565) ,  BrNNINGERUS (1 673),  LEDE­
uus (1 683 ) ,  and other physicians of Antiquity and of the Middle 
Ages were well aware of the fact, that certain persons are seized by 
sneezing attacks and itching in the presence of certain plants (e.g. 
roses, lilies, flowers of grasses) . 
Later, early in the last century (1 8 1 9) JoHN BosTocK (homeopath) 
reported his own symptoms in a paper entitled :  "case of a periodical 
affection of the eyes and chest" . In 1 828,  Bos'TOCK published another 
communication: "catarrhus aestivus" ("summer catarrh") in which 
he first employed the term "hay fever" . BosTocK described this 
"summer catarrh" as a disease with a definite symptomatology with 
a seasonal occurrence. In the same year McCULLOCH (1 828) wrote 
that the disease was caused by "hay fields". GoRDON (1 829) , first 
mentioned "hay asthma" and ascribed the difficulty in breathing 
to the aroma of vernal grass. 
In 1 83 1 ,  ELLIOTSON reported that the clinical symptoms were 
attributable to the pollens of grasses and not to hay. SALTER ( 1 864), 
stressed the association of the symptoms with the hay season and in 
1 862, PHOEBUS approved the "summer catarrh" of BosTOCK. 
BLACKLEY in 1 873,  proved with experiments on himself that "hay 
fever" is due to pollen. He evoked "hay fever" manifesta­
tions in predisposed individuals by sniffing the "dust" of grass blos­
soms and succeeded in showing that application of pollen to a sca­
rified skin resulted in oedematous swelling and itching. BLACKLEY 
thus became the first to perform skin tests . 
Later, DuNBAR (1 903), confirmed the observations reported by 
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ELLIOTSON and BLACKLEY. He suggested that the pollen protein pos­
sessed a toxic property and injected animals with the so-called "tax­
albumin" to obtain an antigenic serum "pollantin" to immunize 
patients passively. WoLFF-EISNER in 1 906 and WEICHARDT in 1 907 
regarded "hay fever" as a special instance of human hypersensitive­
ness to pollen protein. Furthermore, NooN (1 91 1) ,  PRAUSNITZ 
(1 930), BENJAMINS (1 934), FEINBERG and STEINBERG (1 933) repeated­
ly demonstrated that some pollen grains are sufficient to cause an 
attack of "hay fever". 
BENJAMINS ( 1931 )  devised a special method to divide the different 
components of pollen and concluded that different substances are 
present in the pollen - large molecular (protein) and smaller mole­
cular (unknown) components responsible for the annual recurrence 
of the symptoms in the pollinosis patient. 
2. Aetiology 
Three factors are essential for the development and manifestations 
of pollinosis, viz. the inheritance of a capacity to become sensitized, 
the sensitization itself and adequate exposure to the (grass) pollen 
to which the subject has become sensitive. 
3. Symptomatology of pollinosis 
A characteristic feature of pollinosis is the seasonal occurrence. 
The nasal and conjunctival symptoms usually start within a few 
days after the beginning of the blooming season of the plant invol­
ved. The onset may be gradual or sudden. Usually, however, attacks 
of pollinosis are of sudden onset. When the onset is gradual, the 
attack is usually preceded by a mild sensation of itching in the eyes 
and palate. 
In most cases the clinical picture is dominated at first by nasal 
manifestations. Along with tickling or itching sensations in the 
soft palate and nose, the patient experiences a distressing urge to 
sneeze which is usually followed by paroxysms of sneezing accom­
panied by increased clear watery secretion of the eyes and nose, and 
nasal obstruction. These manifestations are frequently accompanied 
by headache, a feeling of heaviness in the head, sometimes photo­
phobia and mental depression. 
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4 .  a. Influence of age 
ScHEPPEGRELL (1 922) reported his results regarding the influence 
of age and sex in 1 000 "hay fever" sufferers and concluded that the 
most common period of the development of "hay fever" is between 
the ages of 20 and 40 years (64 '0lo) . He further stated that the 
duration of "hay fever" in these cases varied from one month to 
46 years ; 5 0  '0lo of the cases had suffered for over 10  years, 1 2  °lo 
over 20 years, 4 '0lo over 30 years. 
HuBER ( 1 93 1 )  submitted data of 300 "hay fever" sufferers taken 
at random and gave the following percentages regarding the onset 
of "hay fever" symptoms : 
23 ° I o 1n the first decade 
3 5 ° I o m the second decade 
26 °lo m the third decade 
12 ° I o m the fourth decade 
4 ° I o above the fourth decade. 
In 1 9 3 1 ,  CocA, W ALZER and THoMMEN reported that pollinosis 
has its onset mostly between the ages of 20 and 40 years. 
HANSEL ( 1 93 6) stated : "it is generally known that hay fever is 
much more common among younger individuals". He studied 60 
"hay fever" patients and found 35  between the ages of 15 and 30 and 
5 1  between the ages of 1 5  and 40 years. In 50 of the 60 patients, the 
onset of "hayfever" occurred before the age of 30 years. HANSEL (1 936) 
further admitted that among 60 adult patients with "hay fever", the 
duration varied from one year or less to 24 years. 
TuFT (1 937) stated that - although pollinosis may occur at any 
age, it is probably most frequent between the ages of 1 5  and 40 years. 
FEINBERG (1 946) pointed out that most pollinosis sufferers begin 
to have symptoms in childhood or in early adult life - as a matter 
of fact he said, "hay fever" seldom begins after 40 years of age. 
URBACH and GoTTLIEB (1 946) took care to point out that pollinosis 
most commonly has its onset between the ages of 1 6  and 35 years. 
Fig. 1 shows the age incidence of "hay fever" in clinical patients 
according to BRAY (1 937),  SERAFINI (1 950) ,  f-IANSEL (1953)  and 
VooRHORST (1 962) . 
From these clinical studies, it can be seen that in the majority of 
instances, pollinosis has its onset between the ages of 1 5  and 40 
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The age incidence of pollinosis in (clinical) patients according to Bray (1937), 
Serafini (1950), Hansel (1953) and Voorhorst (1962). 
(From Weller, 1965). 
years. LoGAN and CusHION (1958) reported results regarding the 
prevalence of "hay fever" in a "normal" population and gave the 
following rate of incidence per 1 000 individuals (see fig. 2) . 
From fig. 2 it can be seen that the greatest frequency of occur-
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Fig. 2 Age 
The prevalence of pollinosis in a "normal" population, according to Logan and 
Cushion (1958). 
(From Weller, 1965). 
1 9  
rence lies between the ages of 1 5  and 45 years which is in good 
agreement with the results of the abovementioned clinical studies. 
"Hay fever" becomes increasingly rare with increase of age, and 
according to various investigators there exists a general tendency 
to decrease after the age of forty [e.g. BRAY ( 1931 ) ,  FEINBERG (1 946) ,  
SERAFINI ( 1 950) ,  HANSEL (1 953) ,  QUARLES VAN UFFORD (1 954), 
OiuE et al. ( 1 961 ) ,  WELLER (1 965) ] .  
b .  Influence of sex 
From observations made in 1 000 "hay fever" sufferers, ScHEPPE­
GRELL (1 922) encountered 44 '0/o males and 56 '0/o females. However, 
he admitted that by means of a questionnaire of the United States 
Public Health Service, it was shown that 63 10/o of "hay fever" suf­
ferers were males and 37 °/o females - a difference which he con­
sidered as being due to a greater degree of exposure rather than 
to any difference in susceptibility between the two sexes. CocA, 
WALZER and THOMMEN (1 931 )  stated that more males are afflicted 
with this malady than females and quoted figures of many investi­
gators, e.g. PHOEBUS (1 862) noted 1 04 males and 50 females, BEARD 
( 1 876) noted 1 3 3  males and 67 females while WYMAN (1 872) noted 
54 males and 25 females. 
W OLFF-EISNER (1 906) found that the ratio was 3 males to 1 female, 
while GAREL (1 906) found the ratio 3 males to 2 females. CoKE 
(1 933)  made observations in 400 "hay fever" patients and reported 
that 2 1 1 (5 3 °/o) were males and 1 89 (47 °/o) were females. He 
concluded that the sexes are very similarly affected. TuFT (1 937) 
said: "sex appears to have no influence, male and female being 
affected in the same ratio" . FEINBERG (1946),  HANSEL (1953) ,  ALBERT 
(1 960) and ]AMES (1 965) are of the same opinion that the male 
and female groups are comparatively equally affected. 
5 .  Clinical course 
The clinical course of pollinosis is variable. The character, dura­
tion and intensity of the manifestations are greatly dependent upon 
the concentration of pollen in the atmosphere and the degree of 
sensitivity. Symptoms in most pollinosis sufferers are most marked 
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m the morning (greatest pollen concentration in the morning) 
[DuRHAM (1928) ,  TuFT (1 937) and ALBERT (1 960) J .  Rain fall or hu­
midity tends to decrease pollination while sunshine (stimulates the 
anthers to open) and high winds favour pollination with conse­
quently manifestations of pollinosis. 
Pollinosis symptoms persist for the length of the pollination 
period of the plant involved and usually recur every year. The 
seasonal date of onset is fairly constant for most pollinosis suf­
ferers, however, factors influencing pollination will likewise affect 
the manifestations of pollinosis. In some patients the onset may 
be early in the season and in other much later. In some patients the 
onset and termination of symptoms may be sudden and abrupt 
respectively, while in other individuals a more gradual onset and 
termination may be the case. 




ad a. Asthma 
GoRDON in 1 829, ascribed the seasonal difficulty in breathing 
to the blooming vernal grasses and called this seasonal difficulty 
to breathe - "hay asthma". As a matter of fact, BoTALLUS (1 565) ,  
BrNNINGERUS (1 673) already observed the manifestations of "hay 
fever" accompanied by a gasping for breath. BLACKLEY in 1 873,  also 
experienced this expiratory difficulty to ·breathe after inhalation 
of pollen. 
The seasonal tendency of asthma to occur along with the polli­
nosis symptoms, is well-known today. ScHEPPEGRELL (1 922) en­
countered in the series of 1000 "hay fever" patients 43 °/o who suf­
fered from asthma during the "hay fever" season. 
CocA, W ALZER and THoMMEN (1 93 1 )  stated that pollen asthma 
develops in the "hay fever" season and does not always terminate at 
the end of the "hay fever" season, especially after several seasonal 
recurrences. 
RACKEMANN (1 93 1 )  stressed the fact that pollinosis sufferers and 
21  
asthmatics belong to the same family (with eczema in childhood) . 
TuFT (1 937) reported that the number of patients who develop 
asthma has been estimated from 30-60 °/o. In many patients 
he admitted "attacks of cough or bronchitis occur instead of a true 
asthmatic seizure". 
FEINBERG (1 946) reported 30-40 °/o of cases of autumnal polli­
nosis accompanied by asthma and said that the asthmatic symptoms 
may persist long after the pollen season. 
ALBERT ( 1 960) stated that the seasonal recurring asthma due to 
pollen is a distinct form of pollen sensitivity. 0RIE et al. ( 1961 ) 
stated that from 1 7  "hay fever" sufferers treated for their "hay 
fever", 1 1  later on had definite chronic bronchitis. On the other 
hand, RowE ( 1937) studied 1 1 02 patients with bronchial asthma, 
and encoutered 20 ·0/o who had "hay fever" too.  
ad b.  Urticaria 
Urticaria associated with pollinosis due to pollen may occur, 
but is rare. 
ad c. Systemic 
Systemic manifestations associated with pollinosis include such 
symptoms as : lassitude, insomnia, mental depression and, rarely, 
some loss of weight. In some patients anorexia may occur but diges­
tive disturbances are uncommon. Sometimes the symptoms (systemic) 
are due to drugs (antihistaminics) . 
7 .  Family and personal history 
CoKE (1 933 )  examined 400 "hay fever" patients and encountered a 
positive family history for "allergy" in 66.5 °/o. RowE (1 937) 
studied 1 1 02 asthmatic patients of whom 2 1 8  were pollinosis sufferers 
too, and found a positive family history for "allergy" in 1 3 1  of the 
21 8 pollinosis patients. 
HANSEL ( 1 936) stated that there exists a definite family pre­
disposition - and admitted that in about 66 °/o of adults and 75 °/o 
of children there is a family history of "allergy" . 
DoELEMAN {1 957) ,  pointed out the importance of the family and 
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personal history of diseases linked to the asthmatic constitution - in­
fantile eczema, "hay fever", asthma and bronchitis and encountered 
a positive history in 80 °/o in own series. The incidence of consti­
tutional phenomena in the family-members of control, bronchitis 
and asthma children is shown in table 1 .  
Table 1 
The incidence of constitutional phenomena in the family-members of control, 
bronchitis and asthma children (Doeleman). 























(From Orie et al., 1961). 
8 .  Pathological changes 
The nasal pathological changes occurring in the tissues of the pol­
linosis patients consist essentially of marked oedema of the epithelial 
and subepithelial tissue with cellular infiltration (eosinophils) . The 
presence of many eosinophils in the secretions as well as in the tis­
sues is characteristic for this allergic ailment. 
In the more advanced stages, thickening, hyperplasia and 
polypoid degeneration of the epithelial layer occur with oedema of 
the subepithelial layer, proliferation of connective tissue and eosino­
philic and mononuclear infiltration. As the result of secondary 
invaders infection may occur with infiltration of neutrophilic 
leukocytes and decreasing numbers of eosinophils. 
Lastly, there is the formation of polyps. 
9 .  Laboratory findings 
The characteristic laboratory findings in pollinosis are: 
a. positive skin tests ; 
b. the presence of many eosinophils in the nasal secretion. 
ad a. Skin tests 
In pollinosis, a positive skin test, especially positive scratch tests 
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is almost conclusive evidence of clinical sens1t1V1ty. However, a 
positive skin test for pollinosis can be regarded as only significant 
when it is correlated with a clinical history of pollinosis. There 
are also those, especially old people with positive skin tests for 
pollen without clinical signs of pollinosis during the pollination of 
the specific pollen. However, when individuals suffer from true 
pollinosis during the pollination period, it can be said that these 
subjects will show positive skin reactions to the pollen to which 
they are sensitized. 
ad b. Eosinophils 
In pollinosis, large numbers of eosinophils are found in the smears 
of the nasal secretion. In this connection, VooRHORST ( 1 961 )  found 
a good quantitative correlation between the quantity of eosinophil 
cells in the nasal mucus and the degree of blood-eosinophilia during 
the "hay fever" season. However, according to VooRHORST (1961)  an 
increased number of eosinophilic cells in the blood can be found only 
in the "hay fever" season. The same holds true for the presence of 
eosinophils in the nasal mucus, which implies that the eosinophils will 
be disappeared when the exposure to the (grass) pollen has ceased. 
There seems to be a correlation between the severity of the "hay 
fever" complaints and the degree of eosinophilia and a difference in 
the presence of eosinophils in treated and untreated "hay fever" suf­
ferers (VooRHORST, 1 961 ) ,  see table 2 .  
Table 2 
Eosinophil cells in nasal mucus from treated and untreated pollinosis patients in 
summer and winter, according to Voorhorst (1961). 
Summer 1957 (untreated) 1 = 5.3 % 
Summer 1958 (untreated) 2 = 8.7 % 
Summer 1958 (treated) 18 = 54.5 % 
Winter '57 I 58 (untreated) 28 = 80.0 % 
10 .  Rhinoscopy 
Eosinophil cells in nasal mucus 
+ + +  + + +  
7 = 36.8 % 4 = 21.1 % 7 = 36. 8% 
6 = 26.1 % 10 = 43.5% 5 = 21.7% 
7 = 2 1.2% 6 = 18.2% 2= 6.0% 






On rhinoscopic examination, different pictures of the nasal mucosa 
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may be encountered, e.g. normal, bluish, grayish or red, pale or 
oedematous . Nasal polyps may also be seen, especially in the "pale 
mucosa" type. 
§ 2.  "Vasomotor rhinitis" 
1 .  Introductory note 
As has been stated in § 1 ,  the nasal symptoms: obstruction, watery 
discharge and sneezing attacks, are characteristic of pollinosis. These 
symptoms are the expression of the specific reaction which occurs 
when a specific agent comes into contact with the nasal mucosa of 
a sensitized patient. When this contact is seasonal and the agent is 
pollen the condition is called pollinosis. When these symptoms occur 
non-seasonally, the nasal condition has been called perennial hay 
fever, allergic rhinitis, atopic coryza, hyperesthetic rhinitis, perennial 
rhinitis, nasal catarrh, nasal asthma, paroxysmal rhinorrhea, nervous 
coryza, nasal neurosis, catarrhal rhinitis, vasomotor rhinitis, etc. -
a confusing array of synonyms ! 
Many investigators have attempted to divide these cases accor­
ding to the aetiological factors, e.g. inhalants, food, bacteriological 
factors, disorders of internal secretion and an unbalanced autonomic 
nervous system. Thus, an attempt has been made to classify the non­
seasonal nasal condition into allergic and non-allergic aetiological 
categories, which will now briefly be considered. 
2. Aetiological factors 
a. Allergy (specific, of the immediate type) 
The allergic origin of the nasal condition called "vasomotor 
rhinitis" has first been suggested by LANGLOI'S (1 906), BrLLARD 
(1910) ,  PERCEPIED ( 19 12) ,  GoonALE ( 19 16) ,  Co.oKE (1 91 8 ,  1 922), 
WALKER (1 920) ,  TuRNBULL (1 920) , SELFRIDGE (1 920), RrcH (1 922) , 
VAUGHAN (1 922), HANSEL (1 924) and CoAKLEY (1 930) . 
As time went by, many reports by other investigators sug­
gesting allergy as an aetiological factor in "vasomotor rhinitis" 
followed, e.g. BRAY (193 1 ) ,  RunoLPH and CoHEN (1 934), STE­
VENS (1934) ,  HuBER and HARSH (1 934), FoRMAN (1 934) ,  TuFT (1937) ,  
]ACKSON and }ACKSON ( 1945), FEINBERG (1 946), URBACH and GoTT-
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LIEB (1 946), HANSEL (1953) ,  HARRIS and SHURE (1957) ,  SHERMAN and 
KESSLER ( 1 957) ,  CLERICI and TEATINI ( 1961), VooRHORST (1 963), 
}AMES ( 1965) .  
Other forms of allergy [e.g. bacterial allergy (delayed type) J have 
also been suggested as a cause of the nasal symptoms, e.g. WALKER 
(1 920),  GooDALE (1 922) , GoTTLIEB (1 927), KaMMERER (1 928),  BRAY 
( 1931 ) ,  TuFT (1937), URBACH and GoTTLIEB (1946), VAN DrsHOECK 
(1 961 ) ,  HLAVclCEK ( 1961 ) .  
b .  Non-specific (non-allergic) hyperreactivity 
RACKEMANN ( 1931 )  gave an extensive review of "vasomotor 
rhinitis" and stated that in spite of a careful study of the history, 
there still remains a considerable group of patients with "vasomotor 
rhinitis", the cause of whose symptoms could not be identified. 
Different reports from the literature support the existence of 
this non-specific factor in the nasal ailment called "vasomotor 
rhinitis" . 
Definition: with non-specific (non-allergic) hyperreactivity is 
meant an increased susceptibility of the nasal respiratory mucosa 
to aspecific stimuli, e.g. chemical and physical agents. 
"In most instances physical factors probably behave as secondary 
irritants. In some, physical stimuli, particularly cold and heat, may 
actually take the role of allergic excitants" (FEINBERG, 1946) .  
Nasal and bronchial reactions due to physical agents, e.g. cold air, 
have been reported by DuKE (1 924, 1 925) .  
SHERMAN and KESSLER (1957) reported that substances and phy­
sical changes which do not induce specific allergic sensitization may 
precipitate a reaction in the allergic shock organ indistinguishable 
from the reaction induced by exposure to the specific antigen. HARRIS 
and SHuRE (1 957) described ccallergic reactions" due to physical 
agents. These authors advocated the hypothesis that the symptoms 
from physical agents are due to histamine or an H-like substance 
which is released directly from the cells on exposure to these agents. 
SEEBOHM et al. ( 1 95 8) stated that a low threshold to physical sti­
muli is a characteristic of "vasomotor rhinitis". 
VAN DrsHOECK and VAN LrER (1963) studied this non-specific 
component by testing the effect of exposure to known amounts of 
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irritants in normal and certain pathological individuals suffering 
from ''vasomotor rhinitis" . These experiments were carried out 
with ammonia, tobacco, pepper and veratrine. From these experi­
ments it appeared that no reaction could be provoked in normal 
test persons (students) by insufflation of 1 mg of pepper with 1 9  
mg o f  rice powder ( 5  °/o), while in patients suffering from "vaso­
motor rhinitis" strong reactions were seen. Inhalation of ammonia 
had the same effect in this group of patients . 
They stated that : "the special nasal condition responsible for 
heightened susceptibility for irritants does not exclusively belong to 
non-specific rhinitis vasomotoria, but is linked to both kinds of 
nasal allergy. Thus in specific allergy, external unspecific irritants 
may be an additional cause of the attacks apart from the allergen­
antibody reaction". 
These authors further stated that atopic patients (patients with 
immediate type skin reactions) suffered more from sneezing attacks 
than the aspecific "vasomotor rhinitis" group. Furthermore, the pa­
tients in both groups who were known to react strongly on pepper 
stimulation proved also to have a low "sneezing reflex" threshold. 
They studied 15 "hay fever" patients during summer and winter, 
and found that these patients proved to be much more sensitive in 
summer than in winter. 
CLERICI and TEATINI (1961)  concluded : "we still consider the 
physical stimulus as an extra-allergic factor, which may possibly 
favour or condition the allergic rhinitis and which in some instances 
may even be considered as the cause of the disease". 
]AMES (1 965) suggested that physical agents (e.g. smoke, fumes or 
sulphur gas, changes in temperature and humidity) play an im­
portant role in "vasomotor rhinitis" . 
c. Bacterial factors 
It has never been proved that bacteria or their products are the 
cause of nasal obstruction, hypersecretion, or sneezing attacks as seen 
in "vasomotor rhinitis". However, the bacterial factors as the cause 
of the nasal manifestations have been emphasized by various investi­
gators [e.g. WALKER (1 920), GooDALE (1 922) , GoTTLIEB (1 927), KaM­
MERER ( 1928), BRAY (1931 ) ,  KERN and ScHENK (1 933), FEINBERG 
(1946), URBACH and GoTTLIEB (1 946), EGGSTON and WoLFF ( 1947) , 
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HARRIS and SHURE (1 957), PRIGAL (1 960) , VAN DISHOECK ( 1961 ) ] . 
ARieNs (1 964) stated: "infections, too, are a contributive fac­
tor in a number of cases of vasomotor rhinopathy. The hyperse­
cretion, the exudate formed and the local inflammation will contri­
bute to the congestion". 
]AMES ( 1 965) emphasized the fact that direct action of bacteria 
and viruses, or their products on the tissue cells constitutes one of 
the most important predisposing factors. 
d. Endocrine dysfunction 
From the literature, different investigators emphasized endocrine 
dysfunction as the cause of the nasal manifestations [ e.g. SELFRIDGE 
(1 920), HuBERT (1930) ,  HuBER and HARSH (1 934), FEINBERG (1 946), 
URBACH and GoTTLIEB (1 946), PROETZ ( 1 948) ,  HANSEL (1953), ]AMES 
(1 965) ] .  
HuBER and HARSH (1 934) analysed cases of "vasomotor rhinitis" 
and concluded that 70 per cent were allergic, while in the re­
mainder, " . . .  non-allergic vasomotor rhinitis group, endocrine dys­
function may be considered as an etiologic possibility" . These 
authors further suggested an underlying endocrine dysfunction be­
cause of the exaggeration of the nasal symptoms with the meno­
pause. 
FEINBERG (1 946) suggested endocrine dysfunction as a possible 
cause in "vasomotor rhinitis" and stated : "one cannot escape the 
impression that endocrine function plays a role in hyperesthetic 
rhinitis, as well as in other allergic conditions". 
PROETZ ( 194 8) studied 1 3 0  cases of "vasomotor rhinitis" and 
found improvement of the complaints on treatment with thyroid 
substance. When the treatment was withdrawn, relapse occurred ! 
]AMES (1 965) also suggested endocrine factors as an aetiological 
factor in the manifestation of "vasomotor rhinitis" and stated : 
"hypersecretion is produced by emotional stress and during men­
struation and pregnancy" . 
e. Autonomic nervous system 
EGGSTON and WoLFF (1 947) took care to point out that only 
about 1 0  '0/o of all cases of "vasomotor rhinitis" can be proven to 
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be allergic. "The other cases still remain quite a problem to the physi­
cian and patient and the basic mechanisn1 involved is far from 
understood". These authors further suggested a neurogenic factor 
in most of these patients. 
STEINMANN (1 948) investigated 20 patients with Horner's syn­
drome after traumatic injury to the cervical sympathetic plexus, 
and found that such injury is followed by a transitory swelling of 
the nasal mucosa, relapsing at the latest after three years, and then 
becoming permanent. 
HoLMEs, GooDELL, WoLF S .  and WoLFF H. (1 950) stated that 
during the phase of intense nasal hyperfunction induced by stellate 
ganglion block, the functionally altered mucous membrane reacts 
promptly and vigorously to contact with a noxious agent and con­
cluded that cholinergic impulses to the nasal mucous membrane, 
probably transmitted by the greater superficial petrosal nerve, are 
responsible for the production of the nasal hyperfunction. 
These authors further stated that the impulses mediated by cho­
linergic fibres in the greater superficial petrosal nerve, are respon­
sible for the production of the pattern of nasal hyperfunction. These 
observations are in ·accordance with other investigators [CHoROBSKI 
and PENFIELD (1 932), FENTON and LARSELL (1 934), FoWLER (1943),  
GARDNER et al .  (1 947), etc. ] .  
STOKSTED and THOMSEN ( 1953) studied a person with Horner's 
syndrome and also found a markedly swollen and intensively red 
nasal mucosa on the affected side, and on the other side a pale­
bluish mucosa. VAN DrsHOECK and VAN LIER (1 963) experimentally 
changed a normal reaction to 10 mg pepper (by eliminating the 
stellate ganglion with 1 °/o novocaine) into a lengthened and violent 
reaction to 1 mg pepper. These authors concluded that "the co­
operation between sympathicus and parasympathicus in the nasal 
area" is disturbed in those "vasomotor rhinitis" patients who dis­
play violent reactions to non-specific stimuli. 
GoLDING-WooD (1963) explained the nasal obstruction, increased 
secretion and sneezing attacks in "vasomotor rhinitis" as the result 
of a parasympathetic overactivity. He "cured" 69 (total 7 4) patients 
suffering from "vasomotor rhinitis" by means of section of the final 
cholinergic effector pathway. 
More recently ARreNs (1 964) claimed a constitutional hyper-
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react1v1ty of the mucous membrane in the nose to various stimuli 
as a primary factor in vasomotor rhinopathy. He postulated the 
possibility that an unbalance in the autonomic regulations is in­
volved. 
f. Drugs 
Certain drugs have been reported to be of causal or additional 
factors in the nasal manifestations - obstruction, sneezing and hyper­
secretion. In this connection, the following are of interest. 
Reserpine and its derivatives (e.g. guanethidine, bretylium) as 
nasal obstructing agents [BRODIE and SHoRE (1 956),  CoNNOR et al. 
( 1957) ,  KRoGSAARD ( 1958) ,  GoTH (1 961) ,  WEDER (1 962), MEYLER 
(1 963) ,  MATHov and MrsENTA (1 963) ,  ARreNs (1 964), etc . ] . 
KROGSAARD ( 1958) encountered nasal obstruction in 41  °/o (total : 
75 patients) of his patients on treatment with hypotensive drugs. 
"The autonomic effects of reserpine may be visualized as being the 
consequence of decreased sympathetic activity and concomitant 
parasympathetic prodominance" (GoTH, 1 961 ) .  He concluded 
that beside other effects, "nasal stuffiness" may occur, possibly be­
cause of decreased sympathetic tone to vessels of the nasal mucosa. 
In this connection, BRODIE and SHORE (1 956) suggested an in­
creased central parasympathetic tone. 
ARreNs (1 964) stated, that these drugs act by blocking the release 
of neurotransmitters at the terminals of the nerve fibres of the 
sympathetic section of the autonomic nervous system. "About two 
thirds of hypotensive patients treated with Rauwolfia preparations 
complain of mild to severe nasal congestion" (CoNNOR et al. 1 957) .  
Sympatholytics, e.g. phentolamine and dibenzyline, may cause 
nasal obstruction [GREEN (1 954),  KRATZ and CARR (1961) ,  MEYLER 
(1 963) and ARreNs (1 964) ] . 
Other drugs which have been reported are : 
Adrenaline - as the result of the so-called rebound congestion, 
may cause nasal obstruction possibly by means of the beta-sym­
pathomimetic component. 
Isoproterenol (beta-receptor) - may cause nasal obstruction by 
means of the vasodilator action [LEGIER ( 1958) and ARreNs (1 964) ] .  
Acetylsalicylic acid, quinine and amidopyrine have been reported 
by different investigators, e.g. VALLERY-RADOT and HEIMANN ( 1930), 
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DAWSON and NEWMAN ( 1 93 1 ) , GRIEBEL (1 938) ,  BALLENGER ( 1 944), 
SHERMAN (1 947) and jAMES (1 965) . 
Increased secretion may be caused by the iodides used as expec­
torants [ARieNS ( 1 964) and ]AMES ( 1 965) ] . 
3 .  Symptomatology 
The nasal symptoms are characterized by obstruction, hyper­
secretion, itching and sneezing. Anyone or a combination of these 
symptoms may dominate the clinical picture. "The patient complains 
bitterly of chronic nasal obstruction with resulting dry throat and 
discomfort in his head . . in the typical case, a paroxysm of sneezing 
is likely to occur when the patient first gets out of bed . .  " (RACKE­
MANN, 1 93 1 ) .  On the whole the symptoms are often the same as in 
pollinosis ; however, there are some points which may help us to 
distinguish between these conditions (see table 9) . 
4. Influence of sex and age 
"Vasomotor rhinitis is a disease of young people. . . Women are 
much more commonly affected than men - 73 per cent as against 
27 per cent" (RACKEMANN, 1 93 1 ) .  This author studied 257 cases of 
"vasomotor rhinitis", and gave the following figures : 
Table 3 
The age of onset of "vasomotor rhinitis" (according to Rackemann, 1931). 
Decades of life: 2 3 4 � 4 Total No. 
No. of "vasomotor rhinitis" patients 36 64 83 47 27 257 
BRAY (1 93 1 )  stated that "allergic rhinitis" (perennial type) , like 
"hay fever", occurs most commonly from 1 5-40 years of age, but 
is twice as frequent in females as in males (see fig. 3) .  
HuBER and HARSH ( 1 934) reported that females constituted 80 °/o 
of their material, while URBACH ( 1 941 )  claimed 54 °/o. 
VAN DrsHOECK (1 961 )  stated that " . . .  non-atopic nasal allergy 
was seen about twice as often as atopic nasal allergy, with a high 
percentage of young women among the non-atopic group". 
URBACH and GoTTLIEB ( 1 946) encountered 39.7 °/o males and 
36.0 °/o females. CLERIC! and TEaTINI ( 1 96 1 )  stated that extra-allergic 
"vasomotor rhinitis" is most commonly seen between the ages of 
20 and 40 years. 
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Fig. 3 
The age-incidence of "vasomotor rhinitis" bij decades. 
(From Bray, 1931). 
GoLDING-WooD ( 1963) reported that "cholinergic cases" ("vaso­
. motor rhinitis") mostly occur between 20-40 years of age. 




Ad a. Asthma 
RACKEMANN (1 93 1 )  stated : "just as one third of all our patients 
with hay fever, wheeze and therefore have asthma during the hay 
fever so with vasomotor rhinitis, we find that 1 3 1  of our total 
356  patients (36 .8  per cent) have asthma at the same time" . 
BRAY ( 1 9  3 1 )  suggested asthma in nearly two out of every three 
of these patients. TuFT (1 937) found "slight cough, heaviness or 
constriction in the chest" and concluded : ''it is to be remembered, of 
course, that the attack of allergic coryza and asthma may be produced 
by the same cause" . 
FEINBERG (1 946) reported that at least a third of the cases of 
"vasomotor rhinitis" is associated with various degrees of asthmatic 
symptoms .  RowE (1 937) concluded that many of these patients suffer 
from concomitant cough or asthma. SHERMAN and KEsSLER (1 957) 
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reported that the incidence of asthma "in untreated cases (children)" 
has been estimated to be 30-50 °/o. These authors emphasized this 
co-existence of "rhinitis" and "asthma" and concluded that the asso­
ciation of cough with the "rhinitis", or recurrent attacks of bron­
chitis, forms a demand for intensive treatment. 
CLERIC! and TEATINI ( 1961 )  also reported the frequent association 
of "vasomotor rhinitis" (extra-allergic) with what they called -
spastic tracheitis or bronchial asthma. 
The co-existence of "vasomotor rhinitis" and asthma (bronchitis) 
according to various authors is given in table 4 .  
Table 4 
The co-existence of "vasomotor rhinitis" and asthma (bronchitis) in percentage 
according to various authors. 
BALYEAT (1929) 
RACKEMANN (1931) 
WINKENWERDER and GAY (1937) 
WOODWARD and SWINEFORD (1941) 
HALD (1943) 
HANSEL (1953) - Adults 
- Children 
SCHNYDER (1960) 
VAN LIER (1960) 
WEDER (1962) 
* Asthma in atopic "vasomotor rhinitis" 










42 % *  
15% 
Other investigators, studied cases of bronchial asthma and encoun­
tered many instances in which both - bronchial asthma and "vaso­
motor rhinitis" occurred simultaneously, e.g. URBACH and GOTT­
LIEB (1 946) encountered 38 '0/o (total : 379 asthmatics) and reported 
that " . . .  almost half of these cases, the rhinopathy had appeared 
simultaneously with the asthma, in these, the two conditions were 
invariably found to be due to the same agent - allergen or pather­
gen". KREUKNIET (1 959) encountered allergic (32.3 °/o) and non­
allergic (1 2 .9 °/o) nasal conditions in an asthmatic group of patients. 
VAN DrsHoECK (1 954) pointed out that the combination of "vaso­
motor rhinitis" and asthma is very frequently seen and, as a matter 
of fact, he suggested the same mechanism and cause for both condi­
tions and concluded that the only difference is the shock organ. 
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ad. b. Headache 
Patients suffering from "vasomotor rhinitis", especially those with 
chronic nasal obstruction, complain of headache [SLUDER ( 191 9) ,  
PoLLOCK ( 1 9 1 9) ,  PALMER (1935) ,  TuFT (1 937) ,  BuRNHAM (1 937) ,  
HoFER ( 1963 ) ,  DE Wrr ( 1965) ,  SLOME (1 965 ) ,  etc .] . 
As the result of swelling of the nasal mucosa, the extreme sen­
sitive sinus ostia are closed off with retention of mucus. 
ad c. Systemic 
In "vasomotor rhinitis" patients, general symptoms are not usually 
present. When the attacks are severe, however, "fatique, irrita­
bility, lack of concentration and anorexia may occur" (JAMES, 1 965) .  
In  persistent nasal obstruction, the throat i s  likely to be dry and 
irritated as the result of mouth breathing. 
6. Clinical course 
The clinical course and symptomatology of patients with the nasal 
manifestation of "vasomotor rhinitis", are subjected to variations. 
The frequency of occurrence of nasal obstruction, sneezing and hyper­
secretion varies from patient to patient. In some patients the attacks 
occur at intervals. Some patients get up in the morning with an 
obstructed nose, while others are seized with sneezing attacks after 
awakening, and on getting out of bed. In others the nasal symptoms 
- especially nasal obstruction - may be more or less constant instead 
of paroxysmal. Furthermore, the degree of nasal obstruction may 
vary at different periods of the day, accompanied with very slight 
increased secretion and/ or very few or no sneezing fits. In others 
again, persistent nasal obstruction is the main symptom during the 
whole day. 
The characteristics, intensity and duration of the nasal symptoms 
may be influenced by different stimuli, e.g. the slightest exposure 
to smoke, changes in temperature and cold air, may provoke nasal 
obstruction, sneezing and/or hypersecretion. The onset of the symp­
toms may be sudden or gradual. In some patients the symptoms 
may persist in a mild form for months or years and eventually dis­
appear, while in others the symptoms may increase in severity and 
duration resulting in infection and pathological changes. The inci­
dence and the age of onset have already been mentioned. 
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7. Family and personal history 
RACKEMANN (1 931 )  reported that the evidence of an allergic back­
ground in his series as a whole, was not striking. He obtained a 
positive family history of "allergy" in 25 °/o. A history of eczema 
or urticaria was obtained in 7 °/o . BRAY ( 193 1 )  emphasized the fact 
that a personal or family history of "other allergy" is not so fre­
quently obtained as in the true "hay fever" patients. HANSEL (1 936) 
studied 220 adults with the nasal manifestations of "allergy" and 
found 1 3 5  (61 .4 °/o) who gave a positive family history for 'allergy' -
79 were males and 14 1  females. In the males the family history 
was positive in 68 .35  °/o, and in the females in 5 7.05 °/o (see table 
5 and 6) . 
Table 5 
Family historx of allergy - males (adult). 
0 ..... < � c::l ...c:l u 0 s c::l ea u ea '"d ...c:l 
..... 1-; r:n ..... c::l 0 0 c::l r:n 0 
� � z < ::c: 
Maternal 29 53.7 7 12 9 
Paternal 10 18.5 3 3 2 
Bilateral 4 7.4 3 2 2 
Bro. only 2 3.7 1 0 1 
Sis. only 7 13.0 3 0 1 
Child. only 2 3.7 2 0 0 
Pos. family history 54 (68.35 %) 19 17 15 
N eg. family history 25 (31.65 % )  
Total 79 
Additional Family History 
Brother 9 3 0 2 
Sister 6 2 0 1 
Total 15 5 0 3 
Total manifestations 24 17 18 
1-; 0 






















































(From Hansel, 1936). 
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Table 6 
Family history of allergy - females (adult) . 
<l) ... ...... � � <l) 1=1 cd > cd <l) u <l) u c; s cd '+-< s c; oB "0 <l) ,....; c; 0 ... m cd ;;;.., N ...... 0 <l) cd m <l) cd u ... 6 E-t p.. z < � � � ;:::J E-t 
Maternal 39 48.2 13 20 18 7 2 0 2 62 
Paternal 7 8.6 5 8 2 0 0 0 1 16 
Bilateral 12 14.8 6 7 3 5 1 1 0 23 
Bro. only 6 7.4 1 1 1 2 1 0 0 6 
Sis. only 11  13.6 2 1 0 3 4 1 0 11 
Child. only 6 7.4 4 1 0 0 1 0 0 6 
Pos. family history 8 1  (57.5 % )  31 38 24 17 9 2 3 124 
Neg. family history 60 (42.5 % )  
Total 141 
Additional Family HistoTy of Allergy 
Brother 10 5 1 2 1 4 0 0 13 
Sister 11  2 0 6 3 2 0 0 13 
Son 7 2 0 0 3 2 1 0 8 
Daughter 5 1 0 0 0 0 3 0 4 
Total 33 10 1 8 7 8 4 0 38 
Total manifestations 41 39 32 24 17 6 3 162 
(From Hansel, 1936). 
HANSEL ( 1 936) also studied a group of 200 children with the 
nasal manifestations of allergy and gave the following figures 
(table 7) . 
Table 7 
Inheritance and incidence of manifestations in family history (children). 
... <l) � <l) � cd > cd ,..c:; <l) u <l) � '+-1 s cd 0 u c; c; ;;;.., <l) "0 ,....; ·en c; 0 ... m N ...... cd ...... <l) m cd cd u ... <l) 6 1=1 0 E-t p.. < � z � ;:::J � � E-t 
Male 
Maternal 42 54.5 22 11 8 6 10 9 1 2 69 
Paternal 16 20.8 8 7 3 1 3 1 0 0 23 
Bilateral 16 20.8 19 5 3 5 6 4 0 1 43 
Sis. only 1 1.3 0 0 1 0 0 0 0 0 1 
Bro. only 2 2.6 0 0 1 0 1 0 0 0 2 
Pos. family history 77 (68. 1 % )  49 23 16 12 20 14 1 3 138 
Neg. family history 36 (31.9 % )  
Total 113 
Female 
Maternal 31 46.3 19 6 9 6 4 8 3 0 55 
Paternal 16 23.9 10 4 1 3 1 2 0 0 21 
Bilateral 13 19.4 15 7 6 7 2 2 0 0 39 
Sis. only 2 3.0 1 0 0 1 0 0 0 0 2 
Bro. only 5 7.4 1 0 0 3 1 0 0 0 5 
Pos. family history 67 (77.0 % ) 46 17 16 20 8 12 3 0 122 
Neg. family history 20 (23.0 % )  
Total 87 
(From Hansel, 1936). 
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Regarding the personal and family history, TuFT (1 937) stated : 
" .  . . . a history of this is not obtained as often as in asthma or 
hay fever. Conversely, however, a positive family history makes it 
more likely that the condition is due to an allergic factor". The 
manner, TuFT said, in which heredity influences the onset, is the 
same in this condition as in asthma. He suggested a spe­
cial predisposition to acquire this condition, because he admitted 
that allergens (allergy), although important, are not the only essen­
tial factor. 
Positive family histories for nasal obstruction, sneezing and hyper­
secretion have also been reported by investigators who primarily 
studied affections of the lower respiratory tract, e.g. RowE (1937) 
encountered a positive history for nasal obstruction in 35  °/o (total : 
1 1 02 patients) ; VAN DER WAL (1 964) found 29.3 °/o (total :  1 50 
subjects) . 
8 .  Pathological changes 
The pathological changes occurring in the nasal tissues (and acces­
sory sinuses) of patients with "vasomotor rhinitis" are generally 
the same as those in "hay fever" [BRAY ( 1931  ), TuFT (1 937) and 
HANSEL 1 95 3) ] .  During the symptom-free periods, the oedema may 
decrease so that the nasal mucosa appears normal. After an exacer­
bation of the nasal symptoms, a gray-pallor may be seen, the degree 
of which is dependent upon the extent of the oedema. If the oedema 
persists for a longer time, the elastic tissue and muscular walls of 
the vessels and stroma may be weakened resulting in a chronic 
swollen condition. The chronic swollen condition of the nasal mu­
cosa, blocking the normal air passage and smus antra will promote 
secondary infection with the prominent characteristic of polymor­
phonuclear neutrophile cellular picture. Lastly polyps are formed, 
mainly, as the result of the vascular changes in the nasal mucosa 
(EGGS TON and W OLFF) . 
9 .  Laboratory findings 
a. Eosinophils 
As has been stated, a characteristic laboratory finding in pollinosis 
is the presence of many eosinophils in the nasal secretions (and tis-
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sue) . In ''vasomotor rhinitis;;, eosinophils are also found in patients 
sensitized to allergens ; however, when no allergy can be found, the 
eosinophilic cells are usually scarce or absent [EGGSTON and WoLFF 
( 1 947), ALBERT (1 960) and VooRHORST (1961 ) ] . In this connection, 
VooRHORST ( 1961 )  stated : "the atopic form is closely connected 
with the reactions of the eosinophil cells", and " . . . .  in the patients 
with non-atopic vasomotor rhinitis and asthma a certain degree of 
reaction of the eosinophil system may exist, but this is usually much 
weaker than in the atopic cases" . 
b. Skin tests 
In "vasomotor rhinitis" (in contradistinction to pollinosis) a posi­
tive history of nasal obstruction, hypersecretion and sneezing does 
not necessarily indicate positive skin reactions to allergens. Further­
more, in "vasomotor rhinitis", a positive skin reaction to a certain 
allergen(s) does not necessarily indicate clinical sensitivity. 
The diagnosis whether a patient suffers from allergic or non-aller­
gic "vasomotor rhinitis", is usually based in the literature on the 
presence or absence of skin reactions to allergens, as FEINBERG ( 1 946) 
stated : "although a large proportion of patients with hyperesthetic 
rhinitis show no reactions to skin tests, skin tests still constitute the 
most important diagnostic procedure in this condition". 
However, one cannot consider allergens a�d skin tests in relation 
to nasal manifestations without mentioning the importance of iden­
tification of clinical sensitivity by means of nasal provocation tests, 
because " . . . .  the skin, it seems, is the allergic bookkeeper of the 
body, recording past, present and perhaps future sensitivity" 
(PRIGAL, 1 960) . 
Data gathered in table 8 show the percentage of negative skin 
tests in "vasomotor rhinitis" .  
Table 8 
Negative skin tests in "vasomotor rhinitis". 
RACKEMANN (193 1) . 
HUBER and HARSCH (1934) 
BAUM (1934, 1935) . . 
KUHN and LINTON (1942) . 
URBACH and GOTTLIEB (1946) 
EGGSTON and WOLFF (1947) 
WEBER (1962) 





8 1 .0 % 
± 90.0 % 
60 % 
10 .  Rhinoscopy 
Different pictures of the nasal mucosa may be encountered, e.g. 
normal, bluish, grayish or red, oedematous or pale. Nasal polyps 
may also be seen. 
§ 3. Differential Diagnosis 
Table 9 
"Vasomotor rhinitis" 
Features Pollinosis Allergic Non-allergic 
Nasal obstruction · Moderate to Moderate to Marked 
marked marked 
Nasal hypersecre- Colourless, watery Watery, colourless, Watery - scant to 
tion profuse profuse moderate 
Sneezing Marked Moderate Moderate 
History of "aller- Present May be present Usually absent 
gy" 
Eye symptoms Present May be present Usually absent 
Duration of Confined to Hours to few days Hours, months and 
symptoms pollen season (when in presence years 
of offending aller-
gen) 
Nasal eosino� Present Present Usually absent 
philia 
Positive skin Always Present Absent or coin-
tests present cidental 
Family history Present Present Usually absent 
of "allergy" 
Complicating May be present May be present May be present 
asthma after several 
seasons of nasal 
symptoms 
[Some data obtained from Albert (1960)]. 
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Chapter Ill 
ASSESSMENT OF THE REACTIVITY OF THE 
NASAL RESPIRATORY MUCOSA 
§ 1. Introduction 
As has been stated in the introduction the purpose of this investi­
gation is to demonstrate reactivity patterns of the nasal respiratory 
mucosa in patients with nasal and chest complaints and in normal 
populations (which will be discussed later on) . It has been postulated 
that the reactivity of the nasal mucosa can be described in terms of 
the relationship between a stimulus and the effect provoked by this 
stimulus. 
One can speak of a difference in the reactivity of one person 
in respect to another, when quantitatively different reactions are 
caused by the same stimulus. 
In order to have a working notion: "reactivity of the nasal 
respiratory mucosa", it is necessary to describe more explicitly the 
following terms : 
a. the stimulus and its effects ; 
b .  the measurement of the effect; 
c. the relationship between the stimulus and the effect. 
a .  The stimulus and its effects 
In earlier clinical investigations, histamine has been used to pro­
voke reactions in the nasal mucosa (vAN DISHOECK, lNGELSTEDT and 
IvsTAM, MeLoN and LECOMTE, MeLoN, etc.) . Reactions such as 
increased secretion, sneezing and nasal obstruction, which closely 
resemble the complaints in patients with rhinopathy, have been 
observed. 
In view of these observations, histamine has been used in this 
investigation as the "model agent". The procedure of histamine ap­
plication will be described in § 3 .  
40 
The following generally known pharmacological effects of hista­
mine can be considered. 
1 .  Contraction of smooth muscle [e.g. DALE and LAIDLAW ( 1 9 1 0, 
19 1 1 & 1 91 8) ,  GuGGENHEIM and LoFFLER ( 19 16) ,  MAuTNER and 
PrcK ( 1 9 1 5 , 1 922 & 1 928),  RosE (1 947), RocHA E SrLVA (1 955) , 
HALPERN (1 960), GRoLLMAN (1 960) , Gorn (1961) ,  SLoME 
(1 965) ] .  
2 .  Dilatation of capillaries [e.g. DALE and RrcHARDS (1 91 8) ,  
HOOKER (1 920) , CARRIER (1 922), RAMSDELL ( 1 928),  LEWIS (1 924, 
1 926 & 1 927) , RosE (1 947) , RocHA E SrLvA (1 955) ,  HALPERN 
(1960), GRoLLMAN (1 960), GoTH (1 961 ) ,  SLoME (1 965), SrEcTOR 
and WILLOUGHBY (1 965) J .  
3 .  Contraction of small arteries (arterioles) and veins (venules) [e.g. 
DALE and RicHARD'S ( 191 8) ,  DIXON and HoYLE (1 930) ,  RocHA 
E SILVA (1 955) ,  HALPERN (1 960), ZwEIFACH (1 961 ) ,  Go'TH 
(1 961 ) ] .  
4 .  Increased capillary permeability [e.g. DALE and RICHARD'S (1 91 8) ,  
CARRIER (1 922) , McCARRELL and DRINKER (1 941 ) ,  RosE (1 947), 
RocHA E SILVA ( 1955) ,  _HALPERN (1 960) , Go'TH (1961) ,  SLoME 
( 1 965) ] .  
5 .  Increased glandular secretion [e.g. RosE (1 947), GROLLMAN 
(1 960), HALPERN (1 960), GoTH ( 1961 ), SLOME (1 965) ] .  
Despite the substantial array of information regarding histamine, 
it is not yet fully known which of these pharmacological proper­
ties can be regarded as the most important on the nasal mucosa in 
man - a lack of unanimity regarding the influence of these properties 
of histamine on the reaction of the nasal mucosa still prevails. 
Moreover, some of these actions are dependent on each other [e.g. 
increased permeability as the result of capillary dilatation, HAL­
PERN (1 960) ] .  Attention will be paid to this problem in chapters V 
and VIII .  
b. The measurement of the effect 
One of the problems is, how to measure the changes of the nasal 
respiratory mucosa induced by a stimulant. In the ideal case, one 
should measure the changes of the blood vessels, but "measurements 
of vascular reactions in the nasal mucosa were often unsatisfactory" 
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(DRETTNER, 1 961 ) .  DRE'TTNER further stressed the fact that instru­
ments used intranasally, caused swelling, nasal discharge or rise of 
temperature in the nasal mucous membrane. DAVIS and HERTZMAN 
( 1 957) reported a method for photoelectric plethysmography of the 
septal mucosa. Changes in the amplitude of the volume pulses and 
in blood content were recorded, but DRETTNER said that the ap­
paratus these investigators used was too heavy and difficult to 
manoeuvre. 
Methods for measuring the temperature of the nasal mucosa have 
also been reported [Munn, GoLDMAN and GRANT (1 921 ), RALSTON 
and KERR (1 945), RICHTNER (1 943),  DRETTNER ( 1 961 ) ,  etc. ] .  How­
ever, the temperature of the nasal mucosa is dependent on many 
factors, e .g .  arterial blood supply, temperature and humidity of the 
ambient air. Cooling of the feet, local skin cooling and cooling of the 
respiratory air are accompanied by a reduction of the nasal tempera­
ture (DRETTNER, 1 96 1 ) .  These methods have a disadvantage - un­
pleasant intranasal manipulation. Furthermore, these methods seem 
unsuitable for investigation into the reactivity of the nasal mucosa 
on a large scale. 
The suggestion was made, that changes of the nasal mucosa 
(either a decongestion or congestion and hypersecretion) should cause 
changes in the nasal passage, and that these can be used as a para­
meter for the assessment of the reactivity of the nasal mucosa. 
The problem involved in measuring the nasal passage will be dis­
cussed in § 2. The method used in this study is given in § 3 .  
c .  The relationship between the stimulus and the effect 
The problem of estimating the "reactivity of the nasal respiratory 
mucosa" from the relationship between a certain dose (of histamine) 
and the changes in the nasal passage (response) will be discussed in 
§ 4 .  
The remaining paragraphs in this chapter will deal particularly 
with technical details which may influence this reactivity. These 
details can be summarized more efficiently when the method used 
has been reported (§ 5 and following paragraphs) . 
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§ 2. Measurement of the nasal passage 
For the assessment of the nasal passage, many methods have been 
described in the literature - mainly based on pressure variations in 
the nasopharynx. The measurements of pressure variations were 
made either in the nasopharynx or in the nares. Detailed accounts 
of these methods have been published by various investigators [e.g. 
UnnsTROMER (1 940), Sro�sTED (1 956),  SEMERaK ( 1958) ,  MALcoM­
soN (1 959) MeLoN (1 964) ,  SLOME (1 965) ] .  Therefore, only the 
principles will be mentioned for a number of methods used [e.g. 
McLAURIN et al .  ( 1 960) , SEEBOHM and HAMILTON ( 1958) ,  CaTTLE 
( 1958 ,  1 963) ,  SoLOMON et al. (1 965) ] .  
According to the literature, these methods can be classified as 
indirect and direct. 
A. Indirect methods 
1 .  N on-hygrometric method�� 
a. Constriction sound test [BRVCK ( 1901) ,  ZARNIKO (1 910) ] .  
During forced respiration through one normal nasal chamber, 
an "f" -like sound is heard, but when the chamber is partially ob­
structed, a Soundlike Scots "eh" is heard. 
b. Humming test (SPmss, 1 902) 
If one hums ("m" -like sound) with the mouth closed and then 
alternately closes the right and left nostril, no change in the 
pitch of the tone occurs when the passage of both nasal chambers 
is similar. In unilateral nasal obstruction with the non-obstruc­
ted side closed, a sinking of a semitone or more, or at any rate 
a change of timbre occurs. In such a way a comparison can be 
made of the two nasal chambers in the same patient but no stan­
dardised sound exists for comparison with other individuals. 
c. Rosenthal's test (1 904) 
The person examined breathes 20 times in succession through 
both chambers with the mouth closed. This is repeated with 
first one nostril closed and then the other. Soon, there will be 
irregular breathing, dyspnoea and a more rapid pulse, when the 
side through which the patient breathes is obstructed. 
* Some data obtained from Uddstromer. 
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2 .  H ygrometric method 
By means of the non-hygrometric methods, the nasal passage is 
more or less subjectively evaluated, but by the introduction of the 
hygrometric method a kind of objective registration was intro­
duced by ZwAARDEMAKER in 1 8 89.  
This method is  based on the principle that the water vapour in 
the expired air is condensed on a cold mirror held under the nos­
trils producing the so-called "breathing spots" . From the size and 
duration of the respiratory spots on the mirror he drew his con­
clusions concerning the size of the air passage. This method has 
further been modified and improved by others [SANDMANN (1 893) ,  
GLATZEL (1 901 ) ,  CouRTADE (1 902) , EscAT (1 908) ,  FoY (1 910) ,  
HELLMAN (1 926) ] . These methods, however, afford merely a gross 
assessment of the nasal passage. 
When applying these indirect rhinometrical methods for the assess­
ment of the nasal passage, it should be considered that : 
a) in the case of the non-hygrometric methods, a certain tendency 
of the alae nasi to collapse may occur when only the one side 
is tested, while in bilateral respiration such a tendency does not 
exist ; 
b) in the case of hygrometric methods, the objectively noted 
"breathing spots" are related to the hygrometric state of the 
environmental air and to the respiratory volume, which implies 
that comparison between different individuals cannot be ob­
tained. 
B. Direct methods 
These methods can be divided into anterior and posterior rhino­
(mano)metry. 
Anterior rhino(mano)metry 
. This measurement is performed by connecting the right and left 
nostril alternatively to a liquid manometer by means of an olive 
and connecting tubing. 
The pharynx-nostril pressure gradient (f:,P) is determined during 
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respiration through the open non-connected side of the nose, with 
the mouth closed. 
In anterior rhino(mano )metry, the assumption is made that the 
pressure variations in the nasopharynx equal the pressure variations 
in the nares . Moreover, it is assumed that the pressure variations are 
registered accurately by the manometer, but this only holds true when 
the diameter of the manometer tube is small in respect to the volume 
in the nasal chamber. When the diameter is large this assumption 
no longer holds true. The quantity of air transferred is important 
for the reliability of the measured value. SroKSTED therefore 
replaced the liquid manometer by a recording diaphragm-type 
manometer capable of recording the pressure variations during 
respiration. False information may be obtained on the manometer 
(no movements or too small movements) when the nasal chamber 
is totally or partially blocked, since the nasal chamber acts as a pres­
sure cannula (UDDSTROMER) . Although anterior rhino(mano )metry 
is simple to manage and can give good preliminary results, there is 
a restriction in the applicability of this method. Anterior rhino­
(mano )metry as an isolated method is uncertain when the flow is 
not controlled (DRETTNER, SroKSTED ) .  
Anterior rhino(mano)metry, introduced by CouRTADE in 1 902, 
was used by various investigators, e.g. TATUM (1 923), DUFTON and 
BEDFORD (1 933), HILL (1 933), WINSLOW et al. (1 934), UDDSTROMER 
(1 940), VAN DisHOECK (1 942), SroKSTED (1 956) .  It was also 
used in combination with flow measurements in the non-connected 
side of the nose, e .g. LEHMANN (1 939),  SEMERaK (1958) ,  CaTTLE 
( 1958 ,  1 963) .  In olive connection, as used here, the alae nasi and the 
ostium internum are put out of action, the cross-sectional area is di­
minished, and the vestibulum is deformed at the open non-connected 
side of the nose - all factors which may influence the pressure mea­
surements. 
Against the background of the disadvantages of olive connection, 
a nasal mask has been developed. UDDSTROMER (1 940) devised a 
special face mask divided into an oral and a nasal compartment. '
Each compartment is connected to a gas-meter measuring the total 
air passing through the mouth and the nose during rest and exercise. 
Another mask, a so-called "nasal oxygen mask", has been introduced 
by McLAURIN et al . (1 960) . 
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The advantage of anterior rhino(mano )metry lies in the simple 
applicability of the method, while the disadvantages are : 
a. the principle of the method, viz. the assumption that the chamber 
including the nasal passage from pharynx to nostril acts as one 
(pressure) system, cannot always be maintained, because of 
disturbing factors (e.g. olive connection, total or partial obstruc­
tion, polyps, spurs, crests) ; 
b. flow measurements have to be taken (artificially), which implies 
a co-operation of the patient (e.g. closure of the glottis, apneic 
periods) . 
Posterior rhino( mano )me try 
In posterior rhino(mano )metry, pressure measurements are made 
directly in the nasopharynx (or oropharynx) . It was introduced by 
SPmss ( 1 900) : a glass cannula or catheter connected with a mano­
meter is introduced via the mouth behind the soft palate. During 
respiration through the nose with the mouth closed, the pressure 
variations in the mesopharynx are registered. The pressure variations 
in the mesopharynx are accepted as the pressure in the nasopharynx. 
This form of rhinometry has been used by various investigators, e.g. 
BEYNE ( 1 926), WoRMS et al. (1 928),  AscHAN, DRETTNER and RoNGE 
( 195 8) ,  SEMERaK ( 1958 ) .  
SEEBOHM and HAMILTON (1 958) measured the pharynx-nostril 
pressure gradient under controlled flow conditions. Oxygen is ad­
ministered only during voluntary apneic periods. With this method 
the collaboration of the patient is necessary and errors are possible, 
due to incomplete closure of the glottis, or by movement of the 
pharynx during voluntary apnoea. 
SoLOMON et al. (1 965) measured the pharynx-nostril pressure gra­
dient simultaneously with the flow through the nose during respi­
ration by means of a pneumotachograph. These investigators mea­
sured the pressure in the oropharynx. The problem involved in this 
method is that the uvula and pharyngeal muscles must remain relaxed 
during the time of the experiment. Several minutes may be required 
to obtain relaxation of the uvula and pharyngeal muscles. SToKSTED 
( 1 956) said that application of a tube behind the soft palate, intro­
duced via the mouth, will often cause unpleasant sensations to the 
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patient and unintended contractions and reflexes in the soft palate 
limiting the applicability of the method. 
Volumetric measurements 
Assessment of the nasal passage based on volumetric measurements 
has been used to a lesser extent [e.g. M'ENDEL (1 897), TscHALussow 
( 191 3), ScHEIDELER (1 939), }ACKSON (1 942), KocH and KAPLAN 
(1 966) ] .  In this form of measurement the collaboration of the 
patient is also needed (e.g. the patient has to hold his breath) . 
Summarizing, it can be said that posterior rhino(mano )metry is 
preferable to anterior rhino(mano )metry for the assessment of the 
nasal passage. Simultaneous pressure and volume measurements have 
to be taken. 
Of all the different modifications, the direct measurement of the 
pressure in the nasopharyngeal cavity is considered best. 
MALAN in 1 928 had already introduced a soft catheter via one 
of the nasal chambers directly into the nasopharynx, for the assess­
ment of the nasal passage. There is no need for active collaboration 
of the patient by using spontaneous respiration. 
On these principles the method used in this study has been devised 
and will be described in the next paragraph. 
§ 3. Own method of determination of the reaction pattern of the 
nasal respiratory mucosa to histamine provocation 
The method for the assessment of the nasal passage consists of the 
simultaneous registration of the pharynx-nostril pressure gradient 
and tidal volume through one nasal chamber during normal respira­
tion. A change in the nasal respiratory mucosa, viz. a swelling of 
the mucosa, results in a change in the nasal passage which can be 
recorded quantitatively by measuring the changes in the pharynx­
nostril pressure gradient and respiratory volume through the nose. 
Furthermore, a special device has been added for measuring chan­
ges in the oesophageal pharynx pressure gradient. The method is 
schematically shown in fig. 4.  
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Fig. 4 

















Oesophageal pharynx pressure gradient 







Four-channel recorder1) ,  spirometer2) ,  two electrical differential 
pressure transducers3), potentiometer, face mask covering mouth 
and nose, small balloon (length : P/2 cm, diameter : 5 mm) with 
polyethylene tubing for measuring the pharynx-nostril pressure 
gradient, small balloon (length : 14 cm, diameter : 6 mm) with poly­
ethylene tubing for measuring the oesophageal pharynx pressure 
gradient, and a water manometer. 
Description of the procedure 
After the shape of the external nose is noted, and anterior and 
1) Schwarzer EE8, Lameris Instrumenten NV, Biltstraat 149, Utrecht; 2) Lode-Spirograaf D53, Instrumenten Lode NV, Oosterstraat 3 8, Groningen; 
3) Godart NV, Soestdijkseweg 1 3Z, De Bilt. 
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posterior rhinoscopy has been performed, a specially designed bal­
loon is introduced into the nasopharynx via one nostril under 
rhinoscopic guidance. By means of a polyethylene tubing the bal­
loon is connected to an electrical differential pressure transducer, 
the output of which is transmitted to a four-channel recorder. Af­
ter the balloon is filled with 0.5 ml of air via the tube, the exact 
position of the balloon is checked by means of posterior rhinoscopy 
to assure that the other side of the nasal passage remains completely 
free. By means of a face mask, covering the nose and mouth, the 
respiratory volume through one nostril is registered on a spiro­
meter. Care is taken that the application of the mask to the face 
is airtight and that the one chamber, through which the balloon is 
introduced, is completely closed with a cotton wad. Furthermore, 
care is taken to avoid contact between the mask and the alae nasi. 
The movements of the spirometer bell are electrically transformed 
by means of a potentiometer and registered on the four-channel 
recorder. 
While the patient breathes through the nasal chamber connected 
with the spirometer, simultaneous registration of the pharynx-nos­
tril pressure gradient and tidal volume is obtained. 
The pressure readings on the recorder are gauged by means of a 
water manometer, while the volume readings are gauged by means 
of the spirometer, after which the initial values are registered. Dis­
tilled water is then applied to the nasal mucosa in order to obtain 
a placebo reading and thereafter, in the case of histan1ine provo­
cation, mounting concentrations of histamine diphosphate (salt) are 
applied, viz. : 1/32 (2-5), 1/1 6, 1/8,  1/4, 1/2, 1, 2, 4, 8, 16 and 32 (25) 
mg/ml. The exponential value of 2, e.g. a positive reaction to 1 /32 
mg/ml of histamine (2-5) will be denoted by -5 , to 16 mg/ml (24) as 
+ 4, etc. [2 mg/ml histamine diphosphate (salt) equals 0.7 mg/ml 
histamine (base)�� ] . The histamine diphosphate is dissolved in distilled 
water and applied by means of a wad of cotton on a nasal probe, 
placed in the nasal chamber for 1 5  sec . .  After the application of each 
concentration, the pharynx-nostril pressure gradient and tidal vo­
lume are registered during normal respiration for 11/2 min .. The 
respiratory frequencies are noted. After a positive reaction of the 
nasal mucosa (viz. partial or total obstruction), decongestion of the 
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Examples of curves obtained, showing the mean values for the pharynx-nostril pressure gradient (Pn), tidal volume (V) and respiratory frequencies 
[F(t)] during one minute, after the application of distilled water (AD), mounting concentrations of histamine, and adrenaline on the nasal 
mucosa is obtained by means of application of adrenaline, 1 : 1 000. 
An example of a curve obtained over a 1 min. period, after 
application of distilled water and mounting concentrations of his­
tamine, is given in fig. 5 .  The mean pressure and volume values 
are taken as parameters for the nasal passage. 
The initial reading of the ,6P obtained in a random sample (see 
chapter IV) (n = 1 1 3) of a normal population has a mean value 
of 2 ± 1 . 8 (95 '0/o confidence interval) cmH20. 
It must be stressed that the ultimate purpose is to demonstrate, 
quantitatively, changes in the nasal passage and not primarily to 
perform nasal respiratory function tests. 
Difficulties met with during the efforts to achieve a good assess­
ment, of the nasal passage, will be discussed successively. These are : 
( 1 )  the criteria necessary to define the reactivity of the nasal mucosa 
to different stimuli on the basis of changes in the nasal passage 
(see § 4) ; 
(2) the possible sources of error : 
(a) mechanical irritation and (b) the solvent (see § 5) ; 
(3) topical application vs. nebulization (see § 6) ; 
( 4) the influence of the nasal anatomical structure in the assess­
ment of the reactivity of the nasal respiratory mucosa (see § 7) ; 
(5) the reproducibility of the results obtained with the technique 
described (see § 8) ; 
(6) the possible complications (see § 9) .  
§ 4. Criteria of the reactivity of the nasal respiratory mucosa to 
histamine 
The reactivity of the nasal respiratory mucosa can be derived 
from the relationship between the stimulus and the effect obtained. 
Essential in this connection is the analysis of the dose-response 
curve, the form and position of which provide the data necessary 
for the derivation of the criteria for the reactivity of the nasal 
mucosa. 
A dose-response curve can be constructed by taking mean values 
of the pressures and volumes measured over a 60 sec. period:r after 
* In the case of total nasal obstruction the measurements are taken during 
shorter periods (about 1 2  sec.) for 60 sec. 
5 1  
application of mounting concentrations of histamine. An example 
of such a curve is given in fig. 6 .  
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Dose-response curve of histamine application to the nasal mucosa. 
AD: Distilled water 
P: Pharynx-nostril pressure gradient in cmH20 
F: Respiratory frequency per minute 
"R" : P /V. F(t) in cmH20/lit. 
IV: Initial value of P, F, "R" and V 
V: Tidal volume 
Pressure (P) : this line shows a minimum plateau base-line after the 
provocation with 2-4, 2-3, 2-2, 2°, 21, 22 mg/ml histamine, and after 
the application of 24, 25 mg/ml histamine a maximum plateau is 
reached. 
Volume (V) : here the opposite picture can be seen - a maximum 
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plateau after the application of the lower histamine concentrations, 
and a minimum plateau after the reaction of the nasal mucosa. 
Frequency (F) : the frequency of respiration remains practically 
the same after the application of the different concentrations of 
histamine. 
Pressure!V.F. "(R)" (pressure divided by volume times frequency) : 
changes in pressure may be caused by changes of air flow, i.e. either 
changes of volume or of breathing frequency or of both. Elimina­
tion of this disturbing influence was attempted by calculating the 
mean pressure necessary for 1 litre of air to pass through one 
chamber during respiration. A minimum and maximum plateau is 
also obtained for this parameter. The form of this curve is nearly 
the same as in the case of P. 
The general aspect of all these curves shows an "S" shape as seen 
in drug receptor interactions. 
Maximal response 
If, following the administration of the lower concentrations, no 
reaction can be measured, it may be due to the fact that the reaction 
cannot be detected by the technique, or that no reaction occurs 
at all. Attempts to differentiate between these two possibilities in 
the clinical experiments seem rather difficult. However, on the 
administration of higher concentrations, a limit of responsiveness 
is reached with a certain concentration : administration of higher 
concentrations does not result in an increased effect. 
This limit of responsiveness is due to the physiological limitations 
of the system involved (e.g. the limit of the reaction is dependent 
on the maximal effort developed by the thoracic respiratory muscles) 
and/ or because all receptors are acted upon. 
It is possible, as is customary in pharmacology, to express the 
response as a percentage of the maximal response obtained in the 
system used, and to plot this response against the logarithmic con­
centration (RrGGS, 1 963) .  
The dose-response curve (fig. 6) demonstrates a steep slope in 
the mid-portion, with horizontal parts on both sides . The problem 
arises, at which point in the curve the ratio of the dose to response, 
has to be taken. It is clear that this ratio cannot be expressed in the 
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flat parts of the curve. However, it (dose-response ratio = nasal reac­
tivity) can be defined explicitly in the steep mid-portion. The reac­
tivity of the nasal mucosa can be defined more unequivocally, the 
steeper the mid-portion. 
To illustrate the steepness of the dose-response curves obtained 
in this investigation, the range of concentration increase (viz. con­
centration steps) necessary to obtain a maximal response, has been 
calculated for the pharynx-nostril pressure gradient and tidal volume 
in 73 determinations of the nasal passage. The concentrations in 
mg/ml have been numerically indicated as a power of 2 ( = 2x). 
Let the highest concentration of histamine, which does not result 
in any effect be 2x1 mg/ml, and the lowest concentration of hista­
mine which results in a maximum response be 2x2 mg/ml. The dif­
ference of the exponents x2 - x1 ( = number of concentration steps) 
is an index for the steepness of the slope with regard to the maximal 
response. 
In table 1 0  the mean values are given for the pressure and volume 
(viz. the mean difference between maximum and minimum values) 
for the different ranges of concentration steps necessary to obtain 
a maximal response. 
The question arises whether the number of concentration steps 
necessary to obtain a maximal response for the pressure, runs paral­
lel with the concentration steps involved to get a maximal response 
for the volume. 
From table 1 0, it can be seen that the mean values for the pres­
sure and volume, are practically the same for the different ranges of 
concentration steps. However, there exists a variability in concen­
tration steps, indicating a great variability of the slopes in the mid­
portion. For obvious reasons a range of concentration steps is not 
suitable to establish the reactivity of the nasal mucosa. 
50 Per cent response 
The reactivity of the effector organ (in this case the nasal respi­
ratory mucosa) can also be expressed by the concentration of hista­
mine needed to produce a 50 per cent of the maximal response in the 
parameters measured, viz. the pressure, volume and "R". However, 




Table 1 0  
The range o f  concentration steps calculated in 7 3  determinations o f  the nasal passage, illustrating the steepness o f  the mid-portion 
of the response. 
Number of concentration steps necessary to obtain a maximal 1 2 3 4 5 6 7 8-9 response (from min. to max.) 
Number 7 1 0  1 6  8 9 14 4 5 
Pharynx-nostril pressure gradient 
in cmH20 
Mean value 23 .9 1 1 .3 8.5 6.6 4.3 4.4 3.3 2.4 
Index of slope (P/conc. steps) 23.9 22.5 25.6 26.7 2 1 .7 26.7 23 .5  2 1 .0 
Number 5 1 6  1 5  1 0  1 0  6 4 7 
Tidal volume in ml Mean value 370 3 63 292 388  324 340 421 402 
Index of slope (V I cone. steps) 370 1 8 1  97 97 64 56 60 47 
50 per cent criterion. Therefore, another criterion has been postu­
lated for the reactivity of the nasal mucosa, namely, "2Pr'' response. 
2P1 Response 
This is defined as the lowest concentration of histamine applied 
(expressed as x in the x of zx mg/ml) at which a change in the pha­
rynx-nostril pressure gradient twice the initial pressure value can 
be measured. In this case, the steepness of the slope is taken in to 
account. This parameter, can therefore, be considered a more dis­
criminating criterion for the definition of the nasal reactivity. 
Observation 
The different possible criteria have been compared and have been 
checked by clinical observation ; for this purpose a final criterion 
has been suggested, viz. "0'' = the lowest concentration, expressed 
as x of zx mg/ml histamine, causing a swelling of the nasal mucosa. 
The mean values, indicating the mean values of the reactivity of 
the nasal mucosa using these different criteria in 73 determinations 
of the nasal passage, are compared in table 1 1 .  
Table 1 1  
Comparison o f  the different criteria for the assessment of the histamine reactivity 
of the nasal respiratory mucosa. 
Mean value 
Number of of the histamine Standard 
determinations concentration* deviation* *  
CRITERIA 
50 % change in pressure 73 + 0.04 2.35 
50 % change in volume 73 - 0.25 2.20 
50 % change in P /V.F. 73 + 0.45 2.34 
2 Pr 73 - 0.56 2. 1 8  
0 73 - 0.53 2.26 
*) Concentration expressed as x of 2x mg/ml. (exponents of 2 mg/ml). 
**) The standard deviations of the mean values for the nasal histamine reacti­
vity are practically the same. A strong correlation has been found between 
the values of the mentioned criteria. 
As can be seen from table 1 1 , the mean values obtained for "2Pr'' 
and "0", are practically the same. 
Summarizing, it can be said that the react1v1ty of the nasal res­
piratory mucosa can be expressed as x in : 
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(1)  the x of 2x mg/ml histamine/causing a maximal reaction in the 
parameters P, V, P/V.F(t) ; 
(2) the x of 2x mg/ml histamine/causing a 50 u;o of the maximal 
reaction in the parameters P, V, P/V.F(t) ; 
(3) the minimal x of 2x mg/ml histamine/causing a reaction of at 
least twice the initial pressure , value ( = cc2P1") ; 
(4) the minimal x of 2x mg/ml histamine/causing a swelling of the 
nasal mucosa ( = c cO") . 
From this comparison of the criteria, cc2P1" has been chosen to 
assess the reactivity of the nasal mucosa since : . 
(a) the steepness of the slope is taken into account ( = more sen­
sitive parameter) ; 
(b) the mean values obtained for 2P1 and 0, are practically the 
same (see table 1 1 ) ;  
(c) few determinations have t o  b e  done, which is important, espe­
cially for investigations on a large scale. 
Although the criterion 2Pr is arbitrarily chosen, its application 
for the determination of the nas.al reactivity has been accepted for 
the reasons mentioned above and it is applied in all the clinical and 
epidemiological investigations which are discussed in the following 
chapters. 
§ 5. Possible sources of error in the assessment of the histamine 
reactivity of the nasal respiratory mucosa 
It is conceivable that by the .  application of histamine to the nasal 
respiratory mucosa in the manner described in § 3, a combined 
effect may occur from the pharmacological action of histamine, the 
mechanical irritation, and the influence of the solvent. In order to 
evaluate these effects the following studies (a, b) were performed. 
(a) The influence of mechanical irritation in the assessment of the 
nasal histamine reactivity 
Saline solution was applied to the nasal mucosa six times conse­
cutively, exactly in the same way as in the case of histamine appli­
cation, in 1 0  patients with known increased reactivity of the nasal 
mucosa to histamine. The results are summarized in the next table. 
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Table 1 2  
The pharynx-nostril pressure gradient i n  cmH20 after six consecutive applications 
of saline solution. 
Number of determination 
Pat. No. Pr pl p2 Pa p4 p5 p6 
1 8.4 8.4 8.5 8 .4 8 .3  8 .4 8.5 
2 5 .6  5.6 5.6 5.6 5.5 5 .6  5 .7  
3 4.2 4.2 4.2 4.2 4.2 4.2 4.2 
4 3 .5  3 .5 3 .5  3 .5 3 .5  3 .6  3 .7 
5 2.8 2.8 2.9 2.9 3.0 2.9 2.9 
6 4.3 4.3 4.4 4.5 4.4 4.4 4.5 
7 5 .6  5 .6  5.5 5.6 5 .6  5.6 5.6 
8 3 .9  3 .9 3 .8 3.9 4.0 4.0 3.9 
9 3 .7  3 .6  3 .7 3 .7 3 .7 3 .7 3 .7  
1 0  2.8 2.8 2.9 2.9 2.9 2.9 2.9 
Mean 4.5 4.5 4.5 4.5 4.5 4.5 4.6 
P(1-6) :  The pharynx-nostril pressure gradient after the applications of saline 
solution. 
Pr Initial pharynx-nostril pressure gradient. 
No changes were found in the pressure values obtained after re­
peated application of saline solution. 
From the results the conclusion can be drawn, that the mechani­
cal effect of repeated intranasal application can be neglected in 
assessing the reactivity of the nasal respiratory mucosa to hista­
mine by topical application. 
(b) The influence of the solvent m the assessment of the nasal 
histamine reactivity 
As stated before, histamine diphosphate is dissolved in distilled 
water, and to obtain a base-line value in determining the reactivity 
of the nasal respiratory mucosa to histamine, distilled water is used. 
In order to evaluate the effect of the solvent, distilled water was 
applied six times consecutively to the nasal mucosa, in 1 0  patients 
with known increased reactivity of the nasal mucosa to histamine. 
The results are given in table 1 3 . 
No change was found in the pressure values obtained after re­
peated application of distilled water. 
Various investigators (PROETZ, LIERLE and MooRE, RrcHTNER) 
stated that tap or distilled water are not suitable for the epithelium. 
RrcHTNER said that isotonic salt solutions are best when considering 
solvents for antiseptics, adstringents and vasoconstrictors adminis­
tered to the nasal mucous membrane. 
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Table 13  
The pharynx-nostril pressure gradient in crnH20 after six consecutive applications 
of distilled water. 
Number of deternination 
Pat. No. Pr P1 P2 Pa P4 P5 Pa 
1 2. 8 2.9 2.8 2.8 2.9 2.8 2. 8 
2 3 .5  3 . 5  3 .5  3 .6  3 .5  3 . 6  3 .6  
3 3 .2  3 .2 . 3 .3  3 .2 3 .2  3 .2  3 .3  
4 5 .5  5 .5  5 .6  5.6 5.7 5.7 5 .7  
5 6 .5  6 .5  6 .5  6 .6  6 .5  6 .5  6.5 
6 7.2 7.2 7.2 7.2 7.2 7.2 7.2 
7 5 .6  5 .6  5.7 5 .6  5.5 5.5 5.5 
8 4.2 4.2 4.2 4.2 4.2 4.2 4.3 
9 4.6 4.7 4.7 4.6 4.6 4.7 4.7 
1 0  5.2 5.3 5.3 5.3 5.3 5.3 5.3 
Mean 4.8  4.9 4.9 4.9 4.9 4.9 4.9 
P(l -6) :  The pharynx-nostril pressure gradient after the applications of distilled 
water. 
Pr : Initial pharynx-nostril pressure gradient. 
However, the conclusion can be drawn that the effect of distilled 
water as used in this method, on the nasal respiratory mucosa, can 
be completely neglected in the evaluation of the reactivity of the 
nasal respiratory mucosa to histamine by topical application. 
§ 6 .  Topical application versus nebulization in the assessment of 
the histamine reactivity of the nasal respiratory mucosa 
Although no irritative component influencing the results could 
be detected in the determination of the reactivity of the nasal mu­
cosa to histamine by topical application, it is conceivable that appli­
cation of histamine by aerosol might be less irritating for the patient 
than the topical application of histamine as described in § 3 .  It 
should be considered, however, that when histamine is applied by 
aerosol, it is also inhaled into the bronchial tree. In this connection, 
the following problems arise: 
( 1 )  whether there is a difference in the reactivity of the nasal 
mucosa determined by means of topical application, and inha­
lation of histamine per aerosol; 
(2) whether any bronchial reactions occur when the reactivity of 
the nasal mucosa is determined by means of inhalation of his­
tamine per aerosol, or by topical application. 
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Table 14 
Comparison of the histamine reactivity (expressed as x of 2x mg/ml) by means 
of topical application and per aerosol. 
Reactivity of the nasal respiratory mucosa assessed by 
Topical Nasal Application per Difference 
Application aerosol 
-2 -3 
-4 -2 -2 
-1 0 -1 
-1 -1 0 
-3 -1 -2 
-4 -2 -2 
-2 1 -3 
-2 1 -3 
-2 1 -3 
2 5 -3 
1 3 -2 
-1 2 -3 
Mean -2.2 
ad ( 1 )  To study this problem 1 2  patients with a marked reac­
tivity of the nasal respiratory mucosa to histamine were 
selected. In determining the histamine reactivity by means 
of inhalation through one nostril for 30 sec., the histamine 
solutions were nebulized�� with an air flow of 8 lit/min . .  
This comparison between the topical application and nebul­
ization of histamine, was made under the same standardised 
conditions and at the same time, on different days. The 
results are shown in table 14 .  
Conclusion 
Reaction of the nasal mucosa to histamine after topical 
application was found at significantly lower histamine con­
centrations compared with the reaction after histamine 
nebulization; the mean difference is 2 .2 concentration steps. 
This difference can be explained by the fact that the total 
amount of histamine on the nasal mucosa is probably much 
higher in the case of topical application, than by nebulization. 
*) "Original Wiesbadener Doppelinhalator"; Wiesbadener lnhalatoren-Vertrieb 
Karl Bllimel, Wartestrasse 13 ,  Wiesbaden, West Germany. 
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ad (2) To study the bronchial reaction during the assessment of 
the nasal reactivity 1 5  patients with nasal complaints 
(obstruction, sneezing and hypersecretion) and chest com­
plaints (cough, sputum and dyspnoea) were selected and also 
17 subjects without nasal and chest complaints. Some simple 
lung function data of the 1 5  patients are shown in table 1 5 ,  
whereas those o f  the 1 7  controls are represented in table 1 6 .  
In  the first session, the histamine reactivity of  the bronchial 
tree was determined by oral inhalation of aerosols with 
successively increasing concentrations of histamine during 
30 sec. (DE VRIES, 1 963) .  The solutions of histamine were 
nebiluzed with an air flow of 8 lit/min .. The lowest con­
centration which causes a change of the Vital Capacity 
and/or FEV1 of 1 0  '0/o or more, was used as criterion for 
the bronchial reactivity. In the second session the histamine 
reactivity of the nasal respiratory mucosa and bronchial 
tree (as described above) was determined, simultaneously 
by means of an aerosol through one nostril. 
Figure 7 shows a comparison of the bronchial histamine 
reactivity determined by means of oral and nasal inhalation. 
This experiment shows that : 
(a) bronchial reactions occur regularly in patients with chest com­
plaints when the reactivity of the nasal respiratory mucosa is 
assessed by means of an aerosol instead of topical application; 
(b) the reaction of the bronchi occurs at slightly higher concen­
trations in the case of nasal inhalation as compared with oral 
aerosol application of histamine. 
In order to detect any reactions of the bronchial tree during the 
topical application of histamine, the following investigation was 
done. The pharynx-nostril pressure gradient and the oesophageal 
pharynx pressure gradiene� were measured simultaneously during 
the assessment of the histamine reactivity of the nasal respiratory 
mucosa by topical application, in 25 patients with nasal and chest 
complaints. The bronchial histamine reactivity was established be-
* Two catheters (passed through one nasal chamber) were tied together so that 
when the oesophageal balloon was in place, the nasopharyngeal balloon laid at 
the level as described in § 3 .  
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Table 15  
Some simple lung function data of  the 15  patients in whom the bronchial 
reactions were assessed after oral and nasal inhalation of histamine. 
Bronchial 
histamine VC FEV1 
reactivity in % in % 
expressed of pre- of pre-
as x of Predicted value* Measured value dieted dieted 
No. Sex Age 2xmg/ml VC FEV1 VC FEV1 value value 
1 F 42 4 3630 2505 3200 2675 88  1 07 
2 F 17  1 4270 3288 4100 3400 96 103 
3 F 44 2 3220 2221 2525 1850 78 83 
4 F 37 2 4060 2801 3 550 2550 87 9 1  
5 F 3 1  2 3720 271 6  2600 2075 70 73 
6 M 39 3 4 1 80 2884 3 575 2550 86 88 
7 M 42 3 461 0  3 1 8 1  4150 3200 90 101  
8 F 54 -1 2740 1781  2100 1400 77 79 
9 F 33  3 3830 268 1 3 650 2625 95 98 
1 0  M 17  3 4880 3 806 4050 2875 83  76  
1 1  M 1 8  3 4720 3 634 4325 2700 92 74 
1 2  M 25 -2 5320 4096 3350 1350 63 33 
1 3  M 32  -1 4700 343 1 5250 3450 1 1 2  101  
14 F 47 -2 43 1 0  2974 3025 1550 70 52 
1 5  M 49 0 3825 2486 2725 1450 7 1  58 
VC : Vital Capacity. 
FEV1: Forced Expiratory Volume in one second. 
*) The values of the E.C.C.S., were not applied since they only refer to males. 
Table 1 6  
Some simple lung function data o f  the 17  controls (with normal reactions of 
the bronchial tree to histamine) in which the bronchial reactions were assessed 
after oral and nasal inhalation of histamine. 
VC FEV1 
in % of in % of 
Predicted value Measured value predicted predicted 
No. Sex Age VC FEV1 VC FEV1 value value 
1 F 64 2600 1 6 1 2  2375 1750 9 1  1 09 
2 F 47 3070 1996 2800 2187 9 1  1 10 
3 F 19  3740 2879 3200 2650 86 92 
4 F 22 3740 2805 3550 3 1 50 95 1 12 
5 M 19 4 1 3 0  3 1 80 4856 3900 1 1 8  123 
6 M 27 4400 3212 4650 3 300 1 06 103 
7 M 17  5200 4160 4050 2875 78 69 
8 F 17  3300 2574 3700 3375 1 1 2  1 3 1  
9 M 32  5630 4109 5 175 4 1 50 92 101  
10  M 21 4560 3 648 5650 4425 124 121  
1 1  M 23 4880 3 560 5350 4600 1 10 129 
1 2  M 17  4450 3426 4150 3 600 93 1 05 
1 3  M 28 41 1 0  3 100 4250 3450 103 1 1 1  
14  M 20 4720 3 634 5700 4700 120 1 29 
1 5  F 20 3 630 2795 3900 3475 1 07 124 
1 6  F 45 3700 2505 3475 2600 94 104 
1 7  F 3 0  3390 2475 3 650 3225 108 130 
VC : Vital Capacity. 
FEV1: Forced Expiratory Volume in one second. 
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Fig. 7 
Bronchial reactions during the assessment of the nasal histamine reactivity by 
inhalation per aerosol, in patients with nasal and chest complaints and in sub­
jects without nasal and chest complaints. 
Dose of histamine (as x of 2x mg/ml) at which bronchial reactions occurred 
after oral inhalation. 
2
s x x >< x  
> X X X X  X X X X X X X X  X 
2 5 
2 'i  • 








1 • • 
2-
1 • • 
Dose of histamine (as x of 2x mg/ml) at which bronchial reactions occurred 
after nasal inhalation. 
x = controls 
., patients 
forehand by means of oral inhalation of histamine as described 
above. Some simple lung function data of these patients are shown 
in table 1 7. 
The results obtained are gathered in table 1 8 . 
In this experiment no change of the oesophageal pharynx pressure 
gradient was noted in 22 out of 25 patients during the assessment of 
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Table 17  
Some simple lung function data of  the 25  patients with nasal and chest 
complaints in whom the pharynx-nostril- and oesophageal pharynx pressure 
gradients were simultaneously measured during topical histamine application 
to the nasal mucosa. 
Bronchial VC FEV1 
reactivity in % in % 
expressed of pre- of pre-
as x of Predicted value Measured value dieted dieted 
No. Sex Age 2xmg/ml VC FEV1 VC FEV1 value value 
1 F 29 0 3440 2580 2750 2100 80 8 1  
2 F 57 1 3280 2394 23 50 1400 72 58 
3 M 45 2 4150 2864 4350 2700 105 94 
4 F 25 3 4 1 80 3219 4450 3700 106 1 1 5  
5 F 20 1 3 885 299 1 3425 2000 88 67 
6 M 3 3  1 4180 305 1  3500 1475 84 48 
7 M 34 -1 4475 3267 5300 3400 1 1 8  104 
8 M 3 5  4 4925 3595 4950 3 600 101  100 
9 M 1 6  5 2390 1912  2100  1250 88 65 
1 0  M 53 2 4610 2997 4300 1775 93 59 
1 1  M 50 5 6600 4554 4950 1500 75 3 3  
12  M 3 1  4 4400 3212 4150 2550 94 79 
1 3  F 2 1  4 4450 3360 4250 3350 96 l OO 
1 4  F 1 8  0 4400 3250 3500 2650 80 82 
15 M 3 1  -1 4800 3430 5 1 50 3450 107 100 
1 6  F 1 9  1 4250 3250 2775 2100 65 65 
1 7  F 2 1  5 3520 28 1 6  3 100 2150 88  76  
1 8  M 2 1  0 5470 4103 5450 3200 1 00 78 
19  M 43 5 4700 3713  4770 3 625 101  98  
20 F 34 5 3480 2475 2975 1 850 85 75 
21 F 4 1  2 4 1 1 0  2836 2962 2525 72 89 
22 F 64 4 3230 2003 3 1 62 2425 98 121 
23 M 1 7  5 4700 343 1 3 650 2525 78 74 
24 M 53 2 4600 2997 4200 2250 9 1  75 
25 F 20 0 4350 3250 3500 2840 80 90 
VC : Vital capacity. 
FEV1: Forced Expiratory Volume in one second. 
the nasal histamine react1v1ty by topical application. However, in 
3 patients (No. 23,  24 & 25) a striking increase of the oesopha-
geal pharynx pressure gradient was registered. The nasal respiratory 
mucosa was very sensitive and the bronchial tree of all 25 patients 
was found to be moderately sensitive to histamine. 
When looking at the results, it can be seen that patient No. 23 
had a relatively low bronchial .reactivity to histamine (32 mg/ml 
= 5) .  However, after the administration . of 1/s mg/ml ( = -3) hista-
mine, which resulted in severe nasal obstruction (pharynx-nostril pres-
sure gradient - 33 .6  cmH20) , an m crease of the · oesophageal 
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Table 1 8  
Results of the influence of the nasal topical application of histamine on the 




No. BnR Pr at "2 Pr" NnR Pe1 
1 0 2.8 1 1 .2 -3 7.0 
2 1 5.6 15 .4 -3 4.2 
3 2 5.6 1 6.8  -2 2. 1 
4 3 4.2 37.8 1 5.6 
5 1 7.0 14.0 -2 4.2 
6 1 7.0 26.6 -1 6.3 
7 -1 7.0 21 .0 1 7.0 
8 4 3 .5  12.6 -3 5.6 
9 5 2.8 9.8 -1 4.2 
10 2 7.0 12.6 0 4.0 
1 1  5 4.2 14.0 -2 5.6 
12  4 5 .6 15 .0 1 4.6 
1 3  4 3 .5 36.5 -2 4.9 
14 0 4.2 19.6 2 5.6 
15 -1 5.6 16.8  -1 4.2 
16 1 3 .5 21 .5 3 4.0 
17  5 2.8 10.5 -3 3 .5 
1 8  0 3 .5  18 .6  0 4.2 
19 5 7.0 35.5 4 3 .5 
20 5 5.6 39.5 -2 3 .5  
21  2 3 .5  15.0 2 4.5 
22 4 5.6 18 .6  -2 3 .5 
23 5 7.0 33 .6  -3 4.2 
24 2 5 .6 39 .2 -3 4.9 
25 0 3 .5  28.0 -2 4.6 
BnR : Bronchial histamine reactivity expressed as x of 2x mg/ ml 
NnR: Nasal histamine reactivity expressed as x of 2x mg/ml 
Pe1 : Initial oesophageal pharynx pressure gradient in cmH20 
Pr : Initial pharynx-nostril pressure gradient in cmH20 
Pe2 : Oesophageal pharynx pressure gradient in cmH20 measured 
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pharynx pressure gradient was also measured. A similar phenomenon 
was noted in the other 2 patients (No. 24 & 25) with a higher 
bronchial reactivity to histamine. 
The question arises, why an increase of the oesophageal pharynx 
pressure gradient occurred in these 3 patients. It can be argued 
that this increase was due to a reaction of the lower respiratory tract 
caused by local absorption of histamine which reached the lower 
respiratory tract by means of the circulation. However, the histamine 
concentrations applied to the nasal mucosa were much lower than 
the histamine concentrations which caused changes in the bronchial 
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tree, measured as a decrease of the Vital Capacity and FEV1• 
Therefore, this explanation seems rather doubtful. 
Another possibility is that the immediate increase of pharyngeal 
pressure and the subsequent increase of the pressure in the lower 
respiratory tract, directly caused a calibre change in the bronchi. 
Finally, neurogenic factors from the nose or nasopharynx may 
have been the cause of the increase of the oesophageal pharynx pres­
sure gradient (see also chapter I, § 7) . 
§ 7. The anatomical structure and the nasal histamine reactivity 
VAN DrsHOECK (1 940) pointed out that the pharynx-nostril pres­
sure gradient is dependent upon the structure of the nose. Because of 
the complex nasal anatomical structure, it is difficult to formulate 
a simple criterion by which this factor can be taken into account in 
the evaluation of the reaction of the nasal mucosa to histamine. 
The problem was approached in two ways. 
a .  The relationship between the initial pressure values and the 
reactivity of the nasal mucosa to histamine was investigated. It 
was assumed that the pharynx-nostril pressure gradient is related 
to the anatomical structure. It is known that this gradient is 
increased when the nasal chamber is narrower, in this case (leptor­
rhine) · it is conceivable that the nasal passage will more rapidly 
be blocked as the result of a reaction to histamine than in the 
case of a wide nasal chamber (platyrrhine) . 
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In  244  patients (aged 1 0-60 years) with nasal and chest com­
plaints (see Appendix I & Ill) the histamine reactivity of the 
nasal respiratory mucosa was determined by means of the method 
discribed in § 3 .  
I n  table 1 9  a comparison o f  the initial pharynx-nostril pressure 
gradient and the histamine reactivity of the nasal respiratory 
mucosa is shown. 
No relationship between the initial pharynx-nostril pressure gra­
dient and the reaction of the nasal mucosa to histamine was 
found [X216 = 1 4 . 1 6  (0 .2 > p > 0.5) ] . 
It was realised, however, that the selection of the patients with 
nasal complaints, could exert a disturbing influence on the de­
tection of a relation between the initial pharynx-nostril pressure 
Table 1 9  
Comparison between the initial pharynx-nostril pressure gradient and the hista­


































1 0  
5 
1 
3 2  
Pharynx-nostril pressure gradient i n  cmH20 
3-4 : 4-5 ! 5-6 : 6-7 7-8 8-9 9 - 1 0  1 0- 1 1  Total 
o i  1 !  3 i o 3 o o o 7 
O i  1 i  I !  0 2 1 0 0 6 
o l s i  1 i o 1 o o o 1 1  o i  2 1  o :  2 o o o o 6 
1 3 3 0 2 1 0 0 1 1  
1 7 6 1 4 1 0 1 23 
5 15 9 3 5 4 4 0 53 
1 13 9 2 1 1  3 1 0 50 
1 1 1  1 1  0 6 7 2 1 44 
1 4 3 0 2 2 0 0 1 3  
1 0  6 2  46 8 3 6  1 9  7 2 244 
N1m : Nasal histamine reactivity expressed as x of 2x mg/ml 
A statistical analysis waS' performed by a 5x5 table by grouping the nasal hista­
mine reactivity as: 5 4  3 & 2; 1 0;  - 1 ;  -2; -3 & -4; and the pharynx-nostril pressure 
gradient as indicated by the dotted lines. 
gradient and the · reaction of the nasal mucosa to histamine. 
Therefore, this problem was also approached in another way (b.)  
b. The part played by the anatomical structure on the reaction of 
the nasal respiratory mucosa to histamine was analysed in 1 3 
subjects with a normal nasal anatomical structure and in 25 pa­
tients with nasal septum deviations. The reactivity of the nasal 
mucosa to histamine was determined in all these subjects (with­
and without nasal septum deviations) first on the right side 
and on the following day on the left. 
The results obtained, are shown in the next table. 
It can be assumed that the nasal mucosa on the left and right side 
of the nose is the same - which in fact is supported by the results 
of the control study ( ± same L P and histamine reactivity, see 
table 2 1 ) .  If the reactivity of the mucosa plays the only r&le, the 
same degree of the reactivity of the nasal mucosa should be found 
on both sides in subjects with septum deviations. 
A significant increase of the initial pharynx-nostril pressure 
gradient was found at the side to which the septum was deviated 
(narrowed side) [see table 20] (mean L P deviated side = 8 .8  
cmH20;  L P at  non-deviated side = 5 .3 cmH20). 
As can be seen in table 20 the reactivity of the nasal mucosa in 
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Table 20 
The comparison of the histamine reactivity of the nasal respiratory mucosa and 
the initial pharynx-nostril pressure gradient (Pr) in the deviated and non-deviated 
side of the nose in patients with septum deviations. 
Deviated Side Non-deviated Side 
No. of Pr in Reactivity expressed Pr in Reactivity expressed 
patients cmH20 as x of 2x mg/ml cmH20 as x of 2x mg/ml 
1 7 4 6.0 3 
2 8 .6  -2 7.0 -1 
3 5.6 1 5 .6 1 
4 6 .5 0 3 . 8  0 
5 7.0 0 2.8 6 
6 15 .6  -5 3 .0  5 
7 1 6.8  -5 4.2 -2 
8 1 1 .2  -4 5.6 -3 
9 10.6 -4 4.2 -2 
10 9 .8  -4 6.0 -1 
1 1  7.0 0 5.6 1 
12  5 . 6  4 4.5 2 
1 3  8 .4 -1 5 .6  0 
14 7.5 3 5 .6  5 
1 5  7.0 0 3 .5 2 
1 6  6 .8  -2 5.6 -1 
1 7  7.0 -1 7.3 1 
1 8  10.6 -3 5 .6 0 
19 12.5 -2 6.8 2 
20 7.0 0 7.5 -1 
21 1 1 .4 -4 6.5 -1 
22 7.0 3 6.8 3 
23 5 .6  0 4.2 1 
24 9 .8  -2 4.5 -1 
25 8 .5  -1 5 .6  0 
Mean 8 .8  -1.0 5.3 + 0. 8  
Table 21  
The comparison o f  the histamine reactivity o f  the nasal mucosa and the initial 
pharynx-nostril pressure gradient (Pr) in the left and right side of the nose, in 
subjects with apparently normal nasal chambers. 
Right side Left side 
No. of Pr in Reactivity expressed Pr in Reactivity expressed 
subjects cmH20 as x of 2x mg/ml cmH20 as x of 2x mg/ml 
1 5 .7 1 5 .6  0 
2 5 .6 1 5.0 0 
3 4.5 0 5 .6 0 
4 6.5 1 6.0 1 
5 3 .5  0 4.0 1 
6 4.2 0 4.5 0 
7 6.0 -2 5 .6  -1 
8 2.8 -3 4.0 -4 
9 3 .5 -1 3 .5 -1 
10 3 .0 -2 3 .5  -2 
1 1  4.5 -3 5.0 -3 
1 2  5 .6  4 6.0 3 
1 3  2.8 0 3 .5  1 
Mean 4.5 -0.3 4.7 -0.4 
6 8  
the deviated side, tends to be increased, viz. significant lower 
threshold values (expressed as x in the x of 2x mg/ml) were obtained 
(p = 0 .0 1 ) .  From the results it can be estimated that a shift of 
/j, P of 3 .5 cmH20 (8 . 8-5 .3 cmH20) runs parallel with a shift of 
1 .8 concentration steps in the degree of histamine reactivity of the 
nasal mucosa. 
Furthermore, in these subjects with slight deflections on inspection 
(No. 1 -4, 1 1 ,  1 2, 17, 20, 22 & 23) ,  the reactivity and Pr was found 
to be nearly the same as measured at the non-deflected side, while 
in the other subjects with a greater degree of septum deviation, 
reactions to lower histamine concentrations were found. 
From the last experiment the conclusion can be made that the 
nasal reactivity is to a certain extent influenced by the anatomical 
structure (which is in accordance with the statement of VAN Drs­
HOECK) . 
This seems to be in contrast with the results encountered in the 
244 patients in which no relationship was found between the initial 
pharynx-nostril pressure gradient and the histamine reactivity of 
the nasal respiratory mucosa. However, it should be realised that 
in the last investigation (viz. nasal septum deviation) the conclusions 
were made from paired observations of the nasal passage in the same 
patient, whereas in the group of 244 patients, no direct comparison 
could be made. 
The results of these investigations suggest that the anatomical 
factor is of no major disturbing influence in the assessment of the 
nasal histamine reactivity. A fundamental factor seems to be in­
volved, which will be discussed in the following chapters. 
§ 8. a .  Reproducibility of the nasal reactivity to histamine 
b. Nasal cyclic changes 
ad a. The question arises · as to how far the degree of the histamine 
reactivity of the nasal mucosa is reproducible. To approach 
this problem it was decided to determine the reactivity of 
the nasal mucosa to histamine, on five consecutive days. 
Conditions were standardised, namely : 
1. the same technique and method were used; 
11. the procedure was carried out at the same time of the day. 
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Under these standardised conditions the experiments were 
repeated for 5 days in 1 0  patients and the results are sum­
marized in the next table. 
Table 22 
Reproducibility of the histamine reactivity of the nasal respiratory mucosa in 
10 patients with nasal complaints. The histamine reactivity is expressed as x of 
2x mg/ml 
No. of Days 










1 0  
-1 -1 -1 0 0 
3 2 2 2 3 
2 3 3 3 3 
-2 -2 -1 -2 -1 
1 1 1 1 0 
-1 -1 0 -1 0 
2 2 2 2 2 
3 3 2 3 3 
0 0 1 0 -1 
1 1 0 1 1 
Insignificant differences were found between the mean 
threshold values measured on different days (variance ana­
lysis) . 
These results are in accordance with the experiments carried 
out by other investigators on the reproducibility of the 
threshold values of histamine reactivity in the lower respira­
tory tract (DE VRIE'S, 1 961 ; KNoL, 1 965) . 
To what extent a circadian rhythm exists is somewhat diffi­
cult to detect, because the effect of the provocation continues 
for several hours. 
ad b. Another disturbing factor is the so-called nasal cycle. Ac­
cording to several authors (e.g. HEETDERKS, STOKSTED, OcuRA 
and STOKS'TED, KEUNING, Co'TTLE) a regular cycle of mucosal 
changes occurs alternating from one side to the other in the 
normal nose in such a way that the cycle has no effect on the 
total nasal passage and that under normal conditions it does 
not give rise to any sensation (KAYSER, 1 895 ) , and that a 
normal pressure-volume curve is obtained (S'TOKS'TED, 1 953 ) . 
HEETDERKS (1 927) reported on a study of the nasal cycle in 60 
persons under varying external conditions of temperature and 
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moisture. He found in 80 per cent of all the subjects studied, a 
regular nasal cycle with alternating changes in the lumina of the 
nasal chambers. The remaining 20 per cent of the subjects showed 
irregular fluctuations of the conchae on one side without alternating 
changes in the contralateral chonchae. In adolescents the cycle was 
very pronounced, decreasing with increasing age. 
To estimate the influence of the so-called "alternating nasal cycle" 
on the nasal passage and therefore, indirectly on the histamine 
reactivity, subjects were studied in two groups : 
a. five individuals without any respiratory (nasal or chest) com­
plaints; 
b. five patients with nasal complaints (obstruction, 




All the examinations were performed in the same room under 
comparable conditions of temperature and humidity. The experi­
ments lasted for nearly 5 hours. All individuals examined were 
required to have an acclimatization period of about 45 min .. At 
time intervals of 30 min. the pharynx-nostril pressure gradient 
was first measured on the left side and immediately thereafter 
on the right side. After the 5 hour period the histamine reactivity 
of the nasal respiratory mucosa was determined at the right side 
of the nose. 
An example of a "cyclic curve" of a patient with nasal complaints 
and a subject without nasal complaints is shown in fig. 8 .  
The pharynx-nostril pressure gradient measurements in the 5 
patients with nasal and chest complaints are shown in table 23 
while those of the 5 individuals without nasal and chest complaints 
are represented in table 24 . 
Results 
1 .  In the 5 normals an "alternating cycle" of reaction was 
obtained. These alternating changes occurred in such a way that 
the normal nasal respiration was maintained without any com­
plaints from the control persons during the 5 hours. The nasal 
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A patient with nasal and chest complaints. 
A subject without nasal and chest complaints. 
Fig. 8 
"Nasal cycle". 
Repeated determinations of the pharynx-nostril pressure gradient on the right 
and left side in a patient with nasal and chest complaints and in a subject without 
any complaints. 
2. From the 5 patients with nasal and chest complaints no alter­
nating cycle was obtained. 
According to the literature, this "alternating nasal cycle" IS 
controlled by the autonomic nervous system. 
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Table 23 
Determination of the pharynx-nostril pressure gradient at time intervals of 30 
min. in  patients with nasal complaints (obstruction, sneezing and hypersecretion) 
and chest complaints (cough, sputum and dyspnoea). 
Pharynx-nostril pressure gradient in cmH20 
Right side Left side 
Time of Patient No. Patient No. 
determination 2 3 4 5 2 3 4 5 
8 .00 a.m. 6.0 1 1 .0 6.5 9.0 6.5 7.5 6.0 5.5 7.0 9.0 
8.30 a.m. 6.0 1 0.8 6.5 9.0 6.0 7.5 6.0 5.5 7.2 10.0 
9.00 a.m. 6.0 1 1 .0 6.5 9.0 6.0 7.5 5 .8  7 .0  7.2 10.4 
9.30 a.m. 6.0 1 1 .0 6.8 9.0 6.0 7.5 6.0 9.0 7.5 1 1 .0 
10.00 a.m. 5.8 1 1 .0 7.0 8 .7 6 .0 7.5 6.0 1 0.0 7.5 1 1 .0 
10.30 a.m. 6.0 10.5 7 .0 8 .5 6 .5 8 .0 6.2 1 1 .0  7.5 12.0 
1 1 .00 a.m. 6.3 10.6 7.3 8.2 6.0 9.0 6.0 1 2.0  7.5 1 1 .5 
1 1 .30 a.m. 6.4 10.5 7.5 8 .2 6 .0 10.0 6 .0 1 2.5  7.5 1 1 . 5  
12.00 a.m. 6.5 10.7 7.5 8 .0 6 .0 10.5 5 .6 1 2.5 7.3 1 1 .0 
12.30 a.m. 6.5 1 1 .0  7 .5  7.9 6.5 10.5  5 .5 1 3 .0 7.4 1 1 .0  
NHR - 1  - 2  0 - 2  - 1  
NHR: Nasal histamine reactivity expressed as x of 2x mg/ml. 
Table 24 
Determination of the pharynx-nostril pressure gradient at time intervals of 30 
min. in subjects without nasal and chest complaints. 
Pharynx-nostril pressure gradient in cmH20 
Right side Left side 
Time of Subject No. Subject No. 
determination 2 3 4 5 2 3 4 5 
8 .00 a.m. 3 .0 3 .0 5 .0 4 .0 3 .0  4 .0  6 .0  4.5 1 . 8  2.0 
8.30 a.m. 3 .0  3 .0 5 .0 4 .0 2.5 4.0 6.0 4.5 1 . 8  2.0 
9.00 a.m. 3 .0  3 .5 4.8 4.5 2.0 4.0 5.0 4.5 1 .5  3 .0  
9 .30 a.m. 3 .0 4.0 4.5 4.0 2.5 3 .5 5 .0 4 .5 1 .8  3 .5  
10.00 a.m. 3 .5  4.0 4.3 3 .5  3 .0  3 .0  5 .0  4.3 2.0 2.0 
10 .30 a.m. 3 .5 4.0 4.0 3 . 5  3 . 5  3 . 0  5 .0 6 .0 2.0 2.0 
1 1 .00 a.m. 4.0 4.0 4.0 3 .5 3 .0  3 .0  4.5 7.0 2:3 2.5 
1 1 . 30  a.m. 4.0 4.5 3 . 8  3 . 1  2.5 3 .0 4;0 7.5 2.5 3 .0 
12.00 p.m. 4.0 5.0 3 .0 3 .0 3 . 0  3 .5  4.0 7.5 2.8 2.0 
12.30 p.m. 4.0 5 .0 3 .0 3 .0 3 .5  3 .5  4.0 7.0 3 .0 2.0 
NHR > 5 > 5  > 5 > 5  > 5  
NHR: Nasal histamine reactivity expressed as x of 2x mg/ml. 
Conclusion 
1 .  In normal subjects without nasal complaints an alternating 
cycle of reaction occurs in the nasal mucosa of the two chambers . 
2. In patients with nasal complaints this alternating nasal cycle 
is disturbed. In these patients an increased susceptibility to 
aspecific stimuli of the nasal respiratory mucosa exists. 
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3 .  The so-called nasal cycle seems not to be a disturbing factor 
in the reproducibility of the histamine reactivity of the nasal 
respiratory mucosa. 
§ 9. Complications 
In the course of the experiments carried out on the nasal respira­
tory mucosa  in 244 patients, complications occurred in 2 subjects. 
It seems appropriate to describe the side reactions which occurred 
during the application of histamine to the nasal mucosa in these 
2 patients. 
In the first patient (female, 21 years, with nasal and chest com­
plaints) no reaction was noted during the application of the lowe� 
histamine diphosphate concentrations, viz. 1 /16 ,  1/8 ,  1/4 mg/ml. 
During the application of 1/2 mg/ml histamine diphosphate a 
reaction of the nasal mucosa was observed as a clear swelling 
and registered as an increased pressure and decreased volume. 
In order to obtain a dose-response curve, the next concentration, viz. 
1 mg/ml was applied. Shortly after the application, the patient 
complained of headache and dizziness. A pulse rate of 1 20/min. 
was noted. Two minutes later she was in a state of excitement and 
shivering. The blood pressure was 1 1 0/60 mmHg, and the patient 
remained conscious. No bronchial obstruction was noted. CHVOSTEK's 
and TRoussEAu's signs were negative. After 1 5  min. the "attack" 
subsided. 
The other patient (male, 32 years, with nasal and chest complaints) 
showed a similar picture after the application of 2 mg/ml histamine 
diphosphate. However, in this patient the signs of CHvosTEK and 
TRoussEAU were positive and, later on he told that he had some 
tingling in his fingers, before the attack. This attack of hyper­
ventilation with a "tetany-like" picture, lasted for 45 min., despite 
breathing in a bag. 
In the following chapter the clinical significance of the nasal 
histamine reactivity will be discussed with regard to the clinical 
syndromes, epidemiological studies and the diagnostic point of view. 
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Chapter IV 
CLINICAL SIGNIFICANCE OF THE NASAL HISTAMINE 
REACTIVITY 
§ 1. Introduction 
In the preceding chapter, the method and procedure for the assess­
ment of changes in the nasal passage, the criteria for the nasal 
reactivity, the possible sources of error and the influence of the 
anatomical structure, have been discussed. 
An important point concerning the clinical significance of the 
histamine reactivity, is the demonstration of a relationship between 
nasal complaints and the histamine reactivity of the nasal respira­
tory mucosa. 
The results of a pilot study in a (clinical) group of patients will 
be discussed in the next paragraph. 
§ 2.  The relationship between the nasal complaints and the nasal 
histamine reactivity in patients with nasal and/ or chest 
complaints 
In the course of the experiments the nasal histamine react1v1ty 
was assessed in a large group of patients. This group consisted or 
93 males and 1 45 females. The ages ranged from 10 to 70 years . 
They were "selected" from out-patients attending the Division 
of Pulmonary Diseases of the Department of Medicine and the 
Department of Oto-Rhino-Laryngology of the State University 
Hospital, Groningen. 
The complaints of the patients were of nasal and/or chest origin. 
Twelve patients had only chest complaints, the remainder, both. 
This heterogeneous group can therefore, not be considered as a 
random sample of a regional or otherwise definiable population. As 
the result of this restriction an epidemiological survey had to be 
done (see § 3 ) .  
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Relation between the age and the degree of the nasal histamine 
reactivity 
Figure 9 shows the distribution of the mean value of the 
reactiVIty of the nasal respiratory mucosa to histamine and the 
initial pharynx-nostril pressure gradient in different age groups .  It 
appears that the difference in histamine reactivity is not correlated 
with the mean initial pharynx-nostril pressure gradient, which, as 
can be seen keeps at a constant level for the different age groups. 
This figure illustrates a difference in the nasal histamine reactivity : 
a high degree of histamine reactivity in the younger age groups and 
a lower degree in the older age groups. This difference is statistically 


















1 5  2 5  35 45 
Fig. 9 
Age 
55 65 years 
Diagrammatic representation of the nasal histamine reactivity and the initial 
pharynx-nostril pressure gradient in the various age groups of 238 patients. 
x : The minimal x of 2x mg/ml histamine/causing a reaction of at least twice 
the initial pharynx-nostril pressure gradient( "2PI"). 
P1: The initial pharynx-nostril pressure gradient in cmH20. 
Relation between the nasal complaints and the nasal histamine 
reactivity 
The relationship between the nasal complaints and nasal histamine 
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reactivity is shown in table 25 .  The data regarding the nasal com­
plaints were obtained by means of the questionnaire given in Ap­
pendix I. The results are arranged according to age and histamine 
reactivity; the nasal complaints were scored as follows� 
one for obstruction 
one for sneezing 
one for hypersecretion 
Table 25 
Relationship between the number of nasal scores and the histamine reactivity 
of the nasal respiratory mucosa, in 23 8 patients. with nasal and chest complaints. 
Nasal 
Age groups No. of NHR . 0* & 1 
patients 
� -1 
1 0-19 59 � -2 
� -1 
20-39 1 00 � -2 
� -1 
� 40 79 0& 1 
� -2 
NHR = Histamine reactivity of the nasal 
respiratory mucosa expressed as 
x of 2x mg/ml. 








2 3 Chi- Significance 
square 
1 1  4 X22 8 21 14.64 p 0.001 
19  16  X22 1 3 32 9.58 p 0.01 
9 3 X24 
1 1  9 21 .273 p 0.001 
7 1 7 
* 12 patients without nasal complaints: 1 in the age group 1 0-14; 3 in the age 
group 25-29; 2 in the age group 35-39;  1 in the age group 40-44; 2 in the 
age group 50-54; 1 in the age group 55-59 and 2 in the age group ;:;;; 60. 
From the above table, a statistically significant relationship was 
found between the nasal scores and the reactivity of the nasal 
respiratory mucosa to histamine, in the different age groups. This 
relationship suggests a clinical significance of the histamine reac­
tivity. However, this explanation cannot be generalized, since pa­
tients were merely selected for this investigation and control persons 
were not included. Therefore, an investigation of individuals, not 
selected according to nasal complaints seems necessary for a more 
generalized judgement on the clinical significance (see § 3 ) .  
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§ 3 .  The relationship between the nasal complaints and the nasal 
histamine reactivity in two random samples of "normal" 
populations 
1 .  Introduction 
In the past, epidemiology was chiefly concerned with infective 
diseases ; at present, however, epidemiological methods are also fre­
quently applied to study the prevalence, natural history and aetiolo­
gical factors of chronic non-infective diseases (e.g. cardio-vascular 
and chronic non-specific lung disease) . 
In the preceding paragraph, the reasons for an epidemiological 
investigation concerning nasal complaints and the nasal histamine 
reactivity have been mentioned. Before presenting the results of this 
epidemiological survey, a brief review of the literature concerning 
the epidemiology of nasal complaints, will be given. No epidemio­
logical data have been found concerning the reactivity of the nasal 
mucosa. 
2 .  Prevalence of nasal complaints, a brief revz.ew of the literature 
FRANSSEN (1 957) reported his findings regarding the prevalence of 
bronchial asthma, pollinosis, "vasomotor rhinitis", urticaria, eczema 
and infantile eczema in students and nurses. By means of an unspeci­
fied questionnaire he obtained his data from 338  males and 162 
females (students and nurses) . He reported (beside other results) : 
a. "vasomotor rhinitis" (with known cause) 4 .7 :o;o (total : 338 males 
and 3 .0 '0/o (total : 1 62 females) ; 
b. "vasomotor rhinitis" (without known cause) 5 .0 :O/o (total : 338 
males) and 1 .2 °/o (total : 1 62 females) ; 
c. pollinosis 5 .0°/o (total : 338  males) and 1 . 3'0/o (total : 1 62 females) ; 
d. bronchial asthma 5 .9 10/o (total : 338  males) and 2.5 '0/o (total : 1 62 
females) . 
In 1 95 9  FLETCHER et al. studied the significance of respiratory 
symptoms in Post Office employees in London (see table 26) . 
FERRIS and ANDERSON (1 962), studied the prevalence of chronic 
respiratory disease in a new Hampshire town. The dominant indus­
try is pulp and paper mill for the manufacturing of craft paper 
products. "In addition, it operates a paper product tube mill and 
a chlorine plant" . Other minor industries are : manufacturing of 
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canvas, rubber footwear and a knitting company. The survey was 
done in two parts : the first from January 1 st till February 1 0th, 
1 961  and the second from June 1 st till July 29th, 1 96 1 .  
HoLLAND and REID (1 965) reported their findings o f  an epidemio­
logical study regarding the urban factor in chronic bronchitis. Two 
groups of men were selected for this survey, namely mail-van drivers 
and vehicle-maintenance men in central London, and secondly men 
employed, either as mail-van drivers or engineering workers. 
Another epidemiological study has been reported by SHARP et al. 
(1 965) concerning the prevalence of chronic bronchitis in an Ameri­
can male urban industrial population. 
The results of these four surveys regarding the prevalence of nasal 
complaints, are summarized in table 26 .  
HuHTI (1 965) reported results regarding the prevalence of respi­
ratory symptoms, chronic bronchitis and pulmonary emphysema in 
Table 26 
The prevalence of nasal complaints according to various authors. 
Age groups 35-40 40-44 45-49 50-54 55-59 60-64 Total 
Author: 
Fletcher et al. (1959) 
"Stuffy nose or catarrh" 
during 




Ferris & Anderson (1962) 
"Nasal catarrh" during 




Holland & Reid (1965) 
"Nasal catarrh" 
London (males) 
Country town (males) 











1 8 % 






47 % 192 men 
29 % 192 females 
27 % 
19 % 
28.0 % 334 men 
26.5 % 426 females 
2 1 .7 % 
20.6 % 
34.3 % London: 250 
Country 
20.8 % town: 426 
17 .3 % 1 887 





Prevalence of nasal catarrh in various age and smoking groups: males and females. (According · to HUHTI, 1965). 
Cigarette smokers (cig./ day) 
Nasal catarrh 3 months Non-smokers Ex-smokers 
in the year (22) 1-14 15-24 25- Total 
males No. % No. % 
Age No. % No. % No. % No. % 
40-44 2 6.5 3 7.7 1 4.0 10 20.0 1 5.0 17  10. 1 
45-49 3 10 .3  2 9.5 4 20.0 8 1 8 . 6  7 26.9 24 1 7. 1  
50-54 1 4.3 1 2 .6 1 3 .8 9 1 8 .0  12 7.6 
55-59 2 7.4 2 8 .7 1 3 .7  4 1 2.9 1 10.0 1 0  8 .5 
60-64 - - 1 5 .3 2 20�0 4 23 .5 2 18 .2  9 12.9 
40-64 8 6.6 9 6.4 9 8 .3  35 18 .3  1 1  1 2.9 72 1 1 .0 
Cigarette smokers (cig./ day) 
Nasal catarrh 3 months in the year (22) Non-smokers Ex-smokers 1-14 15- Total 
females No. % No. % No. % No. % No. % 
Age 
40-44 7 4.6 1 8 . 3  3 7.9 - 1 1  5 .3 
45-49 7 4.6 1 (14) 2 10.5 - 10  5 . 6  
50-54 1 0  6.0 - - - 1 (50) 1 1  6.0 
55-59 - - - - - - - -
60-64 5 5.7 - - - - 5 5.4 
40-64 29 4. 1 2 6.7 5 6.5 1 (14) 37  4.5 
a rural population and gave the following numbers regarding nasal 
complaints (see table 27) . 
Less conclusive reports coming from other investigators, are the 
following. 
WooD and MEADows (1 963) reported their results of a survey 
of respiratory symptoms among 1 77 workers in a factory and gave 
the following numbers regarding nasal complaints : 
"Nasal catarrh" winter only 
Throughout the year 
Yes No Unknown 
1 7  
42 73 33 
EL MEHAIRY et al. (1 965),  carried out a survey regarding the in­
cidence of allergic disorders in 1 350 subjects and found "allergic 
rhinitis" in 1 4 .6 °/o . 
However, in all the epidemiological studies reported, no specified 
nasal standardised questionnaire has been found. 
Summarizing the scanty epidemiological reports as represented 
above concerning the prevalence of nasal complaints, the following 
remarks can be made. 
1 .  No "clear" age effect seems to be involved in the prevalence of 
nasal complaints ("nasal catarrh") in subjects over 40 years of 
age. 
2. A predominance of males exists. 
3 .  An environmental factor seems to be involved ("nasal catarrh" : 
London vs. country town) . 
4 .  A seasonal influence appears to be of importance (higher per­
centage of "nasal catarrh" during winter than in summer) . 
5 .  The effect of cigarette smoking seems not to be of importance 
(HUHTI) . 
Own survey 
It was possible to carry out an epidemiological study concern­
ing the problems discussed in the preceding paragraph, as a result 
of a field-survey regarding the prevalence of CNSLD��. The investi-
* The survey regarding the prevalence of CNSLD has been carried out by the 
Divisions of Pulmonary Diseases of the State University Hospitals of Gronin­
gen and Utrecht under the auspices of the National Health Research Council 
TNO. 
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gation concerning the nasal complaints and nasal histamine reactivity 
had to be adapted to the design of the CNSLD investigation. Only 
subjects over 40 years of age could be studied. This implies that 
the influence of the allergic factor (which plays a r6le especially 
in juvenile individuals), the nasal histamine reactivity and nasal 
complaints could not be investigated in all age groups, as could 
be done in the investigation of the patient group. On the other hand, 
however, it was possible to study the influence of the environment 
on the nasal complaints and the histamine reactivity of the nasal 
respiratory mucosa. 
Method and materials 
The survey was done in two commumtles : Sellingen (October 
1 st-8th, 1 965)  localized in an agricultural area free from industrial 
air pollution; and Vlaardingen (November 1 st-8th, 1 965) ,  situated 
in an industrial polluted area. 
By means of a detailed standardised nasal questionnaire (see Ap­
pendix II) data concerning nasal complaints were obtained in Sellin­
gen from 1 060 subjects (539 males and 521 females) and in Vlaar­
dingen from 1 1 8 8  subjects (65 1  males and 537 females) [total : 2248 ] .  
The method and procedure applied to assess the reactivity of the 
nasal respiratory mucosa to histamine were the same as described in 
chapter Ill .  The histamine reactivity of the nasal respiratory mucosa 
was assessed at random on a voluntary basis in individuals inter­
rogated concerning nasal complaints in Sellingen (67 males and 44 
females) and Vlaardingen (74 males and 47 females) [one refusal in 
Vlaardingen J .  The histamine concentrations applied in this survey 
are : 0 . 125 (-3) ,  0 .5  (-1 ) ,  2 ( 1 ) ,  8 (3) and 32 (5) mg/ml (for the 
reduction of the concentrations see chapter VIII, § 2) . 
Results 
From the data obtained in the two random samples, the following 
problems were analysed. 
a .  The prevalence of nasal complaints (i) and their distribution 
according to age (ii), sex (iii) and environment (iv) . 
b. The co-existence of the nasal complaints (obstruction, sneezing 
and hypersecretion) . 
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Table 28 
The prevalence of nasal complaints (given in percentage) in the two random samples 
40-44 years 45-49 years 50-54 years 55-59 years � 60 years 
Nasal Sell. VI. Sell. VI. Sell. VL Sell. VI. Sell. VI. 
complaints M F M F M F M F M F M F M F M F M F M F 
N- 76.7 62.2 63.4 72.8 74.3 78.7 57.2 71 .4 65.5 76.0 68.5 52.8 64.5 74.2 60.2 61 .7 55.3 79.7 55.5 70.3 
Ns 1 7.2 27.0 19.4 1 2.9 21 .4 1 6.8  23.7 9.2 22.4 1 6.7  1 6.9 17.9 21 .9 21 . 8  1 6.9 1 1 . 1  30. 8  14.6 22.2 1 3 .2 
Np 4.3 9 .8  1 2.5 10.0 4.3 3 .5 14.5 1 1 .8 8 .6 4.2 10.5 1 7.9 10.4 3 .0 15.7 22.2 1 1 .7 5.6 1 6.0 6.6 
Nm 1 .7 0.8 4.7 4.3 0 0.9 4.6 7.6 3 .5 3 . 1  4.0 1 1 .3 3 . 1  1 .0 7.2 5.0 2 .1  0 6.2 9 .9 
0- 72.4 8 1 . 1  50.9 67. 1  70.9 8 1 .3  5 1 . 1  68.9 80.2 76.0 66. 1 67.9 78.1  80.2 54.2 71 .6  75.5 80.9 71 .6  68 . 1  
Os 15.5 1 1 .5 24.6 14.3 1 7. 1  15.9 22. 1 14.3 15.5 1 1 .5 15.3 17.0 9.4 1 6.8  18 . 1  9.9 1 3 . 8  14.6 9.9 1 7.6 
Op 4.3 6.6 1 3 .4 10.7 3 .4 2.7 15.3 9.2 4.3 6.2 6.4 10.4 7.3 1 .0 1 2.0 6.2 3 .2  3 .4 6.2 9.9 
Om 7.8 0.8 1 1 .2  7.9 �.5 0 1 1 .4 7.6 0 6.2 1 2. 1  4.7 5.2 2.0 1 5.7  1 2.3 7.4 1 . 1  12.3 4.4 
s- 75.0 78.6 7 1 . 1  77.8 69.2 8 8.4 67.9 79.8 66.4 8 1 .2 75.8 74.5 67.7 78.2 71 .0 72.8 63 .8  83 . 1  70.3 76.9 
Ss 1 8 . 1  1 5.6 1 7.7 1 1 .4 25.6 8.0 1 5.3  1 1 . 8  23.3 1 2.5 1 2.9 10.4 25.0 20.8 9.6 1 8 .5 25.5 1 1 .2 1 2.3  9.9 
Sp 2.6 4.9 7.8 5.0 4.3 1 . 8  1 3 .7 5.0 6.9 3 . 1  7.3 10.4 5.2 0 13 . 3  7.4 5.3 3 .4 1 2.3 8.8 
Sm 4.3 0.8 3 .5  5.7 0.9 1 . 8  3 . 1  3 .4 3 .5  3 . 1  4.0 4.7 2. 1 1 .0  6.0 1 .2 5.3 2.2 4.9 4.4 
Total 
numbers 1 1 6  1 22 232 140 1 17 1 13 13 1 1 19 1 1 6 96  1 24 106 96  10 1  83  8 1  94 89 8 1  9 1  
N :  sneezing N-: no sneezing complaints 
0: nasal obstruction . Ns: seldom sneezing complaints 
S: nasal hypersecretion Np: periodical sneezing complaints 
Sell.: Selling en Nm: sneezing most days of the year 





c. The relationship between the prevalence of nasal- and chest com­
plaints. 
d. The prevalence of the histamine reactivity of the nasal respira­
tory mucosa and its relation to the nasal complaints in the two 
random samples. 
e. The influence of age and sex on the histamine reactivity of the 
nasal mucosa. 
f. The "normal" histamine reactivity of the nasal mucosa. 
g. The relationship between the initial pharynx-nostril pressure 
gradient and the nasal histamine reactivity. 
ad a. (i) The prevalence of nasal complaints (obstruction, sneezing, 
and hypersecretion) 
The data concerning the prevalence of the separate nasal com­
plaints are arranged according to age, sex and environment in table 
28 .  
Fig. 1 0  illustrates the results, which are g1ven m table 28 . 
.,., . ,, 100 Sell  lngen ( oales)  1 00 Vhardtngen ( ma les )  
0 nasal obstruc t i on 
80 � sneezing 80 
60 fiSI nasal  hypersecrel ton 60 
40 40 
20 20 
40-44y. 45-49y. 50-54y. 55-59y. � 60y. 40-44y. 45-49y. 50-54y. 55-59y. � 60y .  
1 1& 1 17 1 1 6  96 94 232 131 124 83 8 1  
. ,. ., . 
100 100 





40-44y. 45-49y. 50-54y. 55-59y. ;. 60y.  40-44y. 45-49y. 50-54y. 55-59y. ;. 60y. 
122 1 12 96 1 0 1  89 140 1 1 9  106 81 91 
Fig. 1 0  
Graphical representation of  the data given in  table 28. 
S4 
As can be seen in the above figure, higher percentages for the 
nasal complaints were found in the random sample of Vlaardingen. 
ad a. (ii) The influence of the age factor on the nasal complaints 
The different age groups were divided into subgroups and these 
were then compared with respect to single nasal complaints. The 
subgroups are described in table 29 and were taken in order to rule 
out possible disturbing factors such as sex and environment. For the 
statistical analysis a x2 calculation on the basis of a 3 X 5 table was 
applied ("3" for the absence of complaints, seldom complaints, and 
periodical and most days; "5" for the 5 age groups) . The results 
are shown in table 29.  
From the results it  can be concluded that there exists no relation­
ship between the age and nasal complaints : obstruction, sneezing and 
hypersecretion. A more detailed description of the results are : 
1 .  a tendency of nasal obstruction to decrease with increase of 
age in the males of Vlaardingen; 
2. the gradual increase of sneezing complaints with increase of age 
occurring in the males of Sellingen; this pattern was not found 
in males of the industrial "polluted area" ; 
3 .  the peak of sneezing (see fig. 1 0) in the females of Vlaardingen 
occurring in the 50-54 years age group. This increase of sneezing 
complaints was not encountered in the females of Sellingen. 
If this difference is due to the influence of air pollution then 
an increase of a peak of sneezing complaints has also to be found 
in the males of Vlaardingen which is not the case. 
The influence of the menopause and "air pollution" may perhaps 
be considered. However, the peak of sneezing in the same female 
age group of Sellingen (rural area) was not encountered. 
ad a. (iii) The influence of sex on the nasal complaints 
For the statistical analysis a x2 calculation on the basis of a 2 X 3 
table was used ("3" for no nasal complaints, seldom complaints, 
and periodical and most days; "2" for the males and females) .  The 
calculation was performed in comparable age groups and in the 
separate epidemiological groups - again in order to rule out pos­
sible disturbing factors such as environment and to a minor degree, 





Results of the analysis of the influence of the age factor on the nasal complaints as represented in table 28. 
Subgroup 
Nasal obstruction Sell. males 
Nasal obstruction Sell. females 
Nasal obstruction Vl. males 
Nasal obstruction Vl. females 
Sneezing Sell. males 
Sneezing Sell. females 
Sneezing Vl. males 
Sneezing Vl. females 
Nasal hypersecretion Sell. males 
Nasal hypersecretion Sell. females 
Nasal hypersecretion Vl. males 
Nasal hypersecretion Vl. females 
Sell.: Sellingen 





3 . 6 1 0  
17.841 





8 . 8 1 0  
7.273 
Degree of Significance in Des;;ription of the difference 
freedom age group 
8 n.s. 
8 n.s. 
8 0.02>p>0.01 Tendency to decrease with age 
8 n.s. -
8 p = 0.025 Gradually increase with age 
8 n.s. 
8 n.s. 





Table 3 0  
Results o f  the analysis o f  the sex influence o n  the nasal complaints a s  represented i n  table 28.  
Subgroup x2 Degree of Significance Remarks 
freedom 
Sell. nasal obstruction 40-44 2.676 2 n.s. 
45-49 7.71 1 2 p = 0.025 males>females 
50-54 5 . 121  2 n.s. -
55-59 8 .041 2 0.02>p>0.01 males>females 
, , , ;;::::: 60 2.441 2 n.s. -
VI. nasal obstruction 40-44 9.921 2 p = 0.01 males>female� 
45-49 8 . 1 50 2 0.02>p>0.01 males>females 
50-54 0.484 2 n.s. 
55-59 5 .514 2 n.s. 
, , , ;;::::: 60 2.3 6 1  2 n.s. 
Sellingen sneezing 40-44 5.794 2 0. 1 0 >p>0.05 females>males 
45-49 0.761 2 n.s. 
50-54 2.943 2 n.s. 
55-59 5.567 2 n.s. 
, , ;;::::: 60 14.424 2 p = 0.001 males>females 
Vlaardingen sneezing 40-44 3 .856 2 n.s. -
45-49 9.461 2 p = 0.01 males>females 
50-54 8. 143 2 p = 0.02 females>males 
55-59 4.257 2 n.s. 
, , ;;::::: 60 1 . 298 2 n.s. 
Sell. nasal hypersecretion 40-44 0.462 2 n.s. 
45-49 1 2.370 2 0.002>p>0.001 males>females 
50-54 6.072 2 p = 0.05 males>females 
55-59 5 .952 2 p = 0.05 males>females 
, , , ;;::::: 60 8 .700 2 0.02 >p>0.01 males>females 
VI. nasal hypersecretion 40-44 2.8 1 7  2 n.s. 
45-49 5 . 1 52 2 n.s. 
50-54 2.626 2 n.s. 
55-59 5.634 2 n.s. 
;;::::: 60 1 .004 2 n.s. 
� Sell.: Sellingen VI. : Vlaardingen 
00 
00 
Table 3 1  
Results of the analysis of the influence of the environmental factor on the nasal complaints as represented in table 28 
Subgroup 
Male nasal obstruction 







Male nasal hypersecretion 































Sell. : Selling en VI. : Vlaardingen 
x2 
20.265 
1 1 .617 
1 1 .950 











3 .013  
8.594 














Degree of Significance Remarks 
freedom 
2 p = 0.001 Vl. >Sell. 
2 0.005 >p>0.001 VI. >Sell. 
2 0.005 >p>0.001 Vl. >Sell. 
2 0.005 >p>0.001 Vl. >Sell. 
2 n.s. 
2 0.02>p>0.01 Vl.>Sell. 
2 0.005 >p>0.001 VI. >Sell. 
2 n.s. 
2 0.005 >p>0.001 Vl. >Sell. 
2 n.s. -
2 0.02>p>0.01 Vl.>Sell. 




2 0.02>p>0.01 Sell.>VI. 
2 0.005 >p>0.001 VI. >Sell. 
2 p = 0.001 VI. >Sell. 
2 p = 0.001 VI. >Sell. 
2 n.s. 
2 n.s. 
2 p = 0.005 VI. >Sell. 
2 n.s. -





2 p = 0.05 Vl. >Sell. 
2 n.s. 
It can be seen in table 30 that the males generally have more 
nasal complaints than the females (except the males from Vlaar­
dingen of the 50-54 age group) . 
The results suggest that the sex influence is of more importance 
than the age factor in the prevalence of the nasal complaints. 
ad a. (iv) The influence of the environment on the nasal complaints 
For the statistical analysis a x2 calculation was again used on the 
basis of a 2 X 3 table (''3" for the absence of complaints, seldom 
complaints and periodical and most days; "2" for the different 
areas : Sellingen and Vlaardingen) . The calculation was performed 
in comparable age and sex groups in order to rule out factors which 
might have disturbed the picture (see table 3 1 ) .  
From the above table, i t  can b e  seen that, the random sample 
from Vlaardingen presents more nasal complaints than that from 
Sellingen - that means that the influence of the environment might 
contribute to the prevalence of nasal complaints. Which evirori­
mental factor has to be regarded as important, represents another 
problem. However, the fact remains that Sellingen is located in an 
agricultural area free frmn industrial air pollution, while Vlaardin­
gen represents a typical example of an industrial polluted area. The 
difference between the two random samples exists chiefly in respect 
to the complaints of nasal obstruction and sneezing. In respect to 
hypersecretion there seems to be a less pronounced difference. 
In the older age groups no difference was found between any 
of the nasal complaints. 
ad b. The co-existence of the nasal complaints (obstruction, 
sneezing and hypersecretion) 
Until now, the different nasal symptoms were considered separa­
tely. I-Iowever, it was felt necessary to see whether the nasal com­
plaints co-exist or not. The results of this analysis are summarized 




Table 32  
The analysis of  the results showing the co-existence of the nasal complaints, obstruction (0), sneezing (N) and hypersecretion 
(S) in the two random samples (see table 28). 
Observed (Obs) Selling en Vlaardingen 
and Age groups Age groups 
Expected (Exp) 40-44 45-49 50-54 55-59 > 60 40-44 45-49 50-54 55-59 ::::: 60 
va1ues Obs Exp Obs Exp Obs Exp Obs Exp Obs Exp Obs Exp Obs Exp Obs Exp Obs Exp Obs Exp 
N- 65 48.3 54 42.7 57 40.3 42 32.8 34 25.0 76 53.2 40 26. 1  5 0  42.6 30 19.3  22 22.7 
s-
N+ 8 14.7 13 14.7 11 21 .3  1 6  1 8 .0 14 20.7 27 3 0.7 17 19.5 16 19.6 1 0  1 2.7  22  1 8 . 1  
0-
N- 6 1 6 . 1  9 1 9.0  1 2  20.5 8 1 5.6  9 14 .2  8 21 .6  6 1 2.3 8 1 3 .6 1 7.8 8 9 .5  
s+ 
N+ 5 4.9 7 6.5 13 10.8 9 8 .6  14 1 1 .5  7 1 2.5  4 9.2 8 6.2 4 5 .2 6 7 .6  
Males 
N- 1 0  1 8 .4 1 1  17.5 4 10.0 7 9.2 6 8 . 1  34 5 1 .4 1 5  24.9 18 21 .8  1 5  1 6.2 9 9.0 
s-
N+ 4 5 .6  3 6.0 5 5.3 0 5.0 6 6.6 28 29.7 17 1 8 .6 1 0  10.0 4 1 0.7 4 7.2 
Q+ 
N- 8 6 . 1  13  7.7 3 5 . 1  5 4.4 3 4.6 29 20.9 14  1 1 .7 9 7.0 4 6.6 6 3.8 
s+ 
N+ 1 0  1 .9 7 2.7 1 1  2.7 9 2.4 8 3 .7  23 12. 1  1 8  8.8 5 3 . 2  1 5  4.4 4 3.0 
Total 1 1 6  1 17 1 16 96 94 232 1 3 1  124 83 8 1  
N- 63 48.5 72 64. 1 59 45. 1 57 47.0 56 47.8 73 53 .3  64 46.8 39 25.8 39 26.5 45 3 3 .5 
s-
N+ 22 29.4 13 17.3 8 14.2 12 1 6.3  9 12. 1  1 4  19.9 14 1 8.7 25 23 . 1  10  1 6.4 8 14.2 
0-
N- 8 13 . 1  3 8 .3  3 10.4 6 1 3 . 1  3 9.7 5 1 5.2  3 1 1 .8  3 12.2 4 9.9 4 10. 1 
s+ 
N+ 6 8.0 4 2.2 3 3 .3 6 4.5 4 2.5 2 5.6 1 4.7 5 10.9 6 6. 1 5 4.2 
Females 
N- 4 1 1 .3 11 14.6 7 14.2 8 1 1 .6  9 1 1 .3 1 5  26. 1 9 2 1 . 1  8 12.2 2 9.9 11 1 5. 7  
s-
N+ 7 6.8 4 3 .9 4 4.5 2 4.0 0 2.9 7 9.7 8 8 .4 7 10.9 8 6.1 6 6.6 
0+ 
N- 1 3 . 1  3 1 .9 4 3 .3  4 3 .2  3 2.3 9 7.4 9 5.3 6 5 .8  5 3 .7 4 4.7 
s+ 
N+ 1 1  1 .8  3 0.5 8 1.0 6 1 . 1  5 0.6 15 2.8 1 1  2. 1 1 3  5 . 1  7 2.3 8 2.0 
Total 122 1 13 96  101  89  140 1 19 106 8 1  9 1  
Samples Age x2 Degree of Significance 
Groups Males Females freedom Males Females 
40-44 54.58 61 .85  3 p = 0.001 p = 0.001 
45-49 22.90 20.93 3 p = 0.001 p = 0.001 
Selling en 50-54 45.77 65.14 3 p = 0.001 p = 0.001 
55-59 30.28 3 1.75 3 p = 0.001 p = 0.001 
> 60 1 3.74 43.57 3 p = 0.005 p = 0.001 
40-44 40. 1 5  77. 1 6  3 p = 0.001 p = 0.001 
45-49 28. 1 0  64.24 3 p = 0.001 p = 0.001 
Vlaardingen 50-54 7.02 32 .13  3 0. 10>p>0.05 p =0.001 
55-59 43.57 27.77 3 p = 0.001 p = 0.001 
;;;;; 60 4.46 30.03 3 0.5>p>0.25 p = 0.001 
O+: Nasal obstruction positive 
0-: Nasal obstruction negative - the same holds true for sneezing (N) and nasal hypersecretion (S) 
'\.0 
........ 
From table 32  it can be seen that a statistically significant co­
existence of the nasal symptoms was found in the various age 
groups of the two random samples - except in the 50-54 and > 60 
male age groups of Vlaardingen. 
ad c. The relationship between the prevalence of nasal- and chest 
complaints 
In chapter II, a co-existence of rhinopathy and chronic non-spe­
cific lung disease has been reported. It seems therefore important to 
analyse this relationship between nasal- and chest complaints. 
For the statistical analysis a x2 calculation was used on the basis 
of a 2 X 2 table ["2" for the nasal (presence or absence) and "2" 
(presence or absence) of the chest complaints J .  The nasal complaints 
were taken as positive when one of the nasal symptoms was present, 
viz. obstruction or sneezing or hypersecretion. The same holds true 
for the chest complaints (cough and/or expectoration of sputum, 
or breathlessness) . 
The results of this analysis are represented in table 33  and fig. 1 1 .  
Conclusion 
Generally, a pos1t1ve relationship was found between the nasal 
and chest complaints in the two random samples from Sellingen 
and Vlaardingen. 
except: 1) in the > 60 male age group of Sellingen; 
2) in the 50-54 female age group of Sellingen; 
3) in the 45-49 and > 60 male age groups of Vlaardingen; 
4) in the 5 female age groups (40-44, 45-49, 50-54, 5 5-59, 
> 60) of Vlaardingen. 
ad d. The prevalence of the histamine reactivity of the nasal respi­
ratory mucosa and its relation to the nasal complaints in the 
two random samples 
First of all, the prevalence of the histamine reactivity in both 
epidemiological groups will be discussed and will also be compared 
with the results obtained from the patients (see § 2) . 
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Males V l aardi ngen 
40-44 45-49 50-54 55-59 � 60 
Females Vlaardi ngen 
40-44 45-49 50-54 55-59 �60 Age groups 40-44 45-49 50-54 55-59 � 60 
D Ches t and Nasal compl a i n ts (-) 
� Chest complai n ts+, Nasal complai nts(-) 
Fig. 1 1  
� Chest comp lai nts(-) , Nasal co11plai nts+ 
��Chest and Nasal compla ints+ 
A diagrammatic representation of the relationship between the prevalence of 
nasal- and chest complaints in the two random samples. 
nasal mucosa in the random samples from Sellingen and Vlaardin­
gen as well as that of the patient group is given in table 34 .  
A striking difference in  the histamine reactivity was found 
between the two random samples and the patient group. The selec­
tion of the patient group explains this difference sufficiently. A 
marked difference (statistically significant) was also found between 
the two random samples (x23 = 1 7.833 ,  p = 0.001 ) .  This observation 
suggests an environmental influence (industrial air pollution) on 




Table 33  
Results of  the analysis of  the relationship between the prevalence of  nasal- and chest complaints in  the two random samples 
Subgroup x2 
Males Sellingen 40-44 3 .999 
45-49 6 .815  
50-54 1 1 . 1 64 
55-59 7.923 
� 60 0.223 
Females Selling en 40-44 15 .403 
45-49 1 8 .585 
50-54 1 .251 
55-59 5.980 
� 60 21 .335  




� 60 2.498 




� 60 2.373 
(see also fig. 1 1). 
Degree of Significance 
freedom 
1 p = 0.05 
1 p = 0.01 
1 p = 0.005 
1 p = 0.005 
1 n.s. 
1 p = 0.001 
1 p = 0.001 
1 n.s. 
1 p = 0.025 
1 p = 0.001 
1 p = 0.001 
1 n.s. 
1 p = 0.001 





1 n.s.  
1 n.s. 
Association between nasal 












Cl) Prevalence of the nasal histamine reactivity in the two random samples and in the patient group (§ 2) 
g. Histamine reactivity (expressed as x of 2x mg/ ml) Total 0 1-< tlJl -3 -1 1 3 5 > s  
� No. % No. % No. -� % No. % No. % No. % tlJl 
.§ Sellingen 0 0 7 6.4 21 19.1 14 1 2.7 4 3 .6  64 5 8.2 1 10 
-� Vlaardingen 7 5.6 1 6  13.9 36  28.8 19 15.2 7 5.6 40 32.0 1 25 
"0 j Total 7 3 .0 23 9 .8  57 24.3 33 14.0 1 1  4.7 104 44.3 235 
Patient group 57 25.4 103 46.0 34 1 5.2 17 7.6 6 2.7 7 3 . 1  224 
Table 35  
Cl) Comparison of the nasal scores in the two random samples and in the patient group 
g. Number of nasal scores 0 1-< tlJl 0 1 2 3 ........ 
No. % No. % No. % No. % Total ro C) ·eo 
.§ Sellingen 61  55.5 24 21 .8  1 5  13 .6  10  9 . 1  1 10 
-� Vlaardingen 52 33.6 43 34.4 30 24.0 10 8.0 1 25 
"0 j Total 103 43.8  67 28.5 45 19 .1  20 8 .5  235 




0" Table 36  
The relationship between nasal complaints and histamine reactivity o f  the nasal respiratory mucosa i n  the two random samples. 
Epidemiological Nasal histamine Nasal complaints X21 Significance Association between NHR and 
groups reactivity - + nasal complaints 
No % No % 
Sellingen � 5 54 49 14 13 40.549 p = 0.001 positive 
� 3 7 6 3 5  3 2  
Vlaardingen � 5 22 1 8  25 20 5. 1 14 p = 0.025 positive 
� 3 20 1 6  5 8  46 
NHR: Nasal histamine reactivity expressed as x of 2x mg/ml. 
Table 37 
The nasal histamine reactivity of  the subjects from the two random samples without nasal complaints and of  the subjects in 
which the triads: nasal obstruction, sneezing and nasal hypersecretion occurs separately. 
The nasal histamine reactivity expressed as x of 2x mg/ml 
-3 -1 1 3 5 > 5  Total 
No. % No. % No. % No. % No. % No. % 
Selling en 
Without nasal complaints 0 0 0 0 3 5 4 7 1 2 53 87 61 
Nasal obstruction 0 0 1 17  1 1 7  0 0 0 0 4 67 6 
Sneezing 0 0 2 1 8  5 46 1 9 0 0 3 27 1 1  
Nasal hypersecretion 0 0 0 0 1 14 2 29 1 14 3 43 7 
Vlaardingen 
Without nasal complaints 2 5 2 5 1 1  26 5 12  3 7 19 45 42 
Nasal obstruction 2 10  2 1 0  7 3 3  4 19 1 5 5 24 21  
Sneezing 1 6 4 25 3 19 3 19 0 0 5 3 1  1 6  
Nasal hypersecretion 0 0 1 1 7  1 1 7  0 0 0 0 4 67 6 
A similar pattern was found in respect to the distribution of 
the nasal complaints in the groups investigated. In table 3 5  the 
distribution of the number of nasal scores in the random samples 
from the Sellingen and Vlaardingen populations, as well as in the 
patient group, is recorded to illustrate this similarity. 
This observation, immediately rises the question whether there 
is an association between the degree of the nasal histamine reactivity 
and the nasal complaints. 
In the preceding paragraph it has been mentioned that the number 
of nasal scores in the patient group was found to be higher when 
the reactivity of the nasal mucosa to histamine was noted at the 
lower concentrations (higher degree of histamine reactivity) . there­
fore, it seems necessary, to compare the number of nasal scores 
with the degree of histamine reactivity. In the next table (table 36) 
a comparison was made between the nasal complaints (1 score and 
higher for the presence of nasal complaints ;  score 0 for the absence 
of nasal complaints) and the degree of the nasal histamine reactivity 
in the epidemiological groups .  
In the two random samples a statistically significant relationship 
was found between the nasal complaints and the histamine reactivity 
of the nasal mucosa. 
I-iowever, when the two epidemiological groups are cmnpared, 
the relationship between the nasal complaints and the nasal hista . .  
mine reactivity, differs significantly (x23 = 27.745 ; p = 0.00 1 ) .  
The percentage of persons without nasal complaints and with a 
degree of nasal reactivity of > 25 mg/ml histamine in the Sellingen 
group (49 °/o) was found to be nearly three times higher than 
that in the Vlaardingen group (1 8 °/o) . On the other hand a pre­
dominance of persons with nasal cmnplaints and a nasal reactivity 
of < 23 mg/ml histamine was found in Vlaardingen (Sellingen 3 2  °/o, 
Vlaardingen 46 '0/o) . There are relatively more persons in the 
Vlaardingen group (16  °/o) without nasal complaints and a lower 
nasal histamine reactivity (<23 n1g/ml) in comparison with the 
Sellingen group (6 10/o) (the nasal complaints of the negative group 
contribute 80 '0/o of the nasal chisquare) . This observation suggests 
that the nasal histamine reactivity is influenced to a higher degree 
97 
than the nasal complaints, by the environment (industrial air pol­
lution. 
The question arises whether a co-existence exists between the 
nasal histamine reactivity and a certain nasal complaint. This ana­
lysis, however, is opposed by the strong co-existence of the triads : 
obstruction, hypersecretion and sneezing (see ad b) . The occurrence 
of an isolated (single) nasal complaint will therefore, not frequently 
be found. 
The next table (table 37) shows the histamine reactivity of the 
nasal mucosa in a number of subjects without nasal complaints and a 
number of individuals with either nasal obstruction or hypersecretion 
or sneezing. The occurrence of a single nasal complaint in the patient 
group is rare and will not be analysed. 
Table 37 illustrates the low frequency of occurrence of a single 
nasal complaint. The frequency of the isolated complaints within 
the two random samples, does not differ significantly. In view of 
the insignificant numbers, it is difficult to detect whether a diffe­
rence in the degree of the nasal histamine reactivity exists in the 
different subgroups (with the isolated nasal complaints) of the two 
epidemiological groups. To approach this difficulty, the data of 
the two random samples were taken together and arranged according 
to < 32 mg/ml (< 25) and > 32 mg/ml (> 25) [see table 3 8 ] . 
Table 38  
Relation between the nasal histamine reactivity (expressed a s  x o f  2 x  mg/ ml) 
and the isolated nasal complaints (either obstruction or sneezing or hypersecretion) 
in the two random samples. 
Occurrence of single complaints in 




Degree of nasal 
histamine reactivity 
� 5 � 5 
1 8  9 
19 8 
7 6 
From the above table, no significant difference was found 
concerning the distribution of the nasal histamine reactivity in the 
subgroups with a single nasal complaint (3 X 2  table, x22 = 0.5 ,  n.s .) . 
Therefore, the nasal histamine reactivity is not confined to a single 





Relationship between the nasal complaints and the nasal histamine reactivity in the two random samples arranged to age and sex. 
Age group 40-44 45-49 50-54 55-59 60 40-49 50-65 
Nasal complaints N- N+ N- N+ N- N+ N- N+ N- N+ N- N+ N- N+ 
NHR 
Selling en 
Males 2 5  7 1 7 1 4 0 5 1 5 4 14 2 14 5 
� 3 1 4 1 3 1 8 0 7 2 4 2 7 3 19 
Females � 5  0 1 7 0 6 2 8 2 5 2 7 1 19  6 
� 3 1 2 1 2 0 1 0 3 0 1 2 4 0 5 
Vlaardingen 
Males 2 5 3 3 1 3 4 2 1 3 1 1 4 6 6 6 
� 3 6 15  0 8 4 9 1 7 1 4 6 23 6 20 
Females � 5  1 4 3 4 2 0 4 3 2 2 4 8 8 5 
� 3 3 5 2 4 1 2 1 1 1 3 5 9 3 6 
NHR: Nasal histamine reactivity expressed as x of 2x mg/ml 
N- : Nasal complaints negative 
N+ : Nasal complaints positive 
to be increased in subjects with only nasal obstruction or only snee­
zing, in comparison with the subjects with nasal hypersecretion. 
ad e. The influence of age and sex on the histamine reactivity of 
the nasal mucosa 
The nasal histamine reactivity in the two random samples was 
arranged according to age and sex (see table 39) .  
Concerning the possible influence of age, on the nasal histamine 
reactivity, the different age groups were contracted into two groups 
for the statistical analysis (since the number of cases was limited), 
viz. 40-49, and > 50 years. The nasal histamine reactivity was also 
divided into two categories, viz.  > 25 mg/ml and < 23 mg/ml. The 
analysis was done separately for the males and females of the two 
different epidemiological groups in order to eliminate possible dis­
turbing factors. In such a way four 2x2 tables were obtained (see 
table 40) .  
Table 40 
The distribution of the nasal histamine reactivity according to age and sex in 
the two random samples. 
Age groups 
NnR 
> 5  
� 3 
Sellingen Vlaardingen 
Males Females Males Females 
40-49 � 50 40-49 � 50 40-49 � 50 40-49 � 50 














1 3  
9 
NnR: Nasal histamine reactivity expressed as x of 2x mg/ml. 
From table 40 it appears that the distribution of the degree of 
the nasal histamine reactivity does not differ significantly in the 
different age groups. Therefore, the conclusion can be made that 
the influence of the age factor on the nasal histamine reactivity is 
insignificant in the two random samples investigated. 
The sex influence on the nasal histamine reactivity was also ana­
lysed in the two epidemiological groups, but since no age influence 
was found, all age groups were taken together. The same categories 
of the histamine reactivity, viz. > 25 mg/ml and < 23 mg/ml were 
used for this analysis (2x2 tables) . 
1 00 
Table 41 
The distribution of the nasal histamine reactivity according to sex in the two 
random samples. 
Selling en Vlaardingen 
NrrR Males Females Males Females 
;:;::: 5 35  33  22 25 
� 3 3 1  1 1  55 23 
Statistical Analysis Xt2 = 4.49 Xt2 = 6.08 
p = 0.05 0.02 >p> 0.01 
NrrR: Nasal histamine reactivity expressed as x of 2x mg/ml. 
From table 41 a statistically significant difference was found 
between the males and females concerning the distribution of the 
degree of the nasal histamine reactivity. In both random samples 
the values were found to be lower in the males than in the 
females. This finding suggests that the nasal histamine reactivity is 
influenced by the sex factor. This sex difference is probably con­
nected with a higher percentage of nasal complaints in the males 
in comparison with the females. Therefore, an analysis was made 
to see if this difference still exists when a subdivision is made ac­
cording to the absence and presence of nasal complaints (see table 42) . 
Table 42 
The distribution of the nasal histamine reactivity according to sex in the two 
random samples when the absence and presence of nasal complaints have been 
taken into account. 
Sellingen Vlaardingen 
Ne- Ne+ Ne- Ne + 
NrrR Males Females Males Females Males Females Males Females 
2 5 28 26 7 7 10 1 2  12 1 3  
� 3 5 2 26 9 1 2  8 43 1 5  
Significance n.s. n.s. n.s. n.s. 
NrrR: Nasal histamine reactivity expressed as x of 2x mg/ml. 
Ne-: Nasal complaints absent. 
Ne + : Nasal complaints present. 
n.s. : Not significant. 
When the nasal complaints are taken into account no sex diffe­
rence can be demonstrated. 
ad f. The "normal" histamine reactivity of the nasal mucosa 
It seems reasonable to establish the "normal" value of the hista­
mine reactivity of the nasal mucosa in "normal" subjects. 
1 01 
Different levels of normality are csupposable (Donleben) and the 
final values will depend on the criteria applied. In this study no 
objective criteria (e.g. aspect of nasal mucosa) are available since 
only data from the history were recorded. 
It is obvious that the definition of the "normals" on the basis of 
data from the history without objective observations, is not so pre­
cisely as it is in the case when both the history and objective observa­
tions are available. Nevertheless, an effort was made to obtain an 
estimation of the "normal" value of the nasal histamine reactivity in 
subjects without nasal complaints. 
For values to be acceptable as "normal" the suggestion is made, 
that beside "normal" individuals also a "normal" environment has 
to be present, therefore, only the subjects from Sellingen without 
nasal complaints were chosen. The choice of "normal" values is of 
course arbitrary. In the folowing table the percentage of persons 
reacting at a concentration which may be considered as the "normal" 
value, is given; the subjects without nasal complaints in the random 
sample from Vlaardingen are also added. 
Table 43 
Prevalence of persons without nasal complaints with "normal" histamine reacti­
vity of the nasal mucosa with different postulated normal values. 
"Normal values" in mg/ml 
> 3 2  




� 0. 125 





1 00 90 
1 00 95 
1 00 100 
In this case, the "normal" concentration value seems to be 8 mg/ 
ml histamine, since 95 °/o of a normal population (Sellingen) reacts 
at 8 mg/ml or above. 
ad g. The relationship between the initial pharynx-nostril pressure 
gradient and the nasal histamine reactivity 
The relationship between the initial pharynx-nostril pressure 
gradient and the histamine reactivity has already been mentioned in 
chapter I II .  
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In table 44 the initial pharynx-nostril pressure gradient of 235 
subjects from the two random samples is  arranged according to the 
degree of histamine reactivity of the nasal mucosa. 
Table 44 
The relationship between the initial pharynx-nostril pressure gradient and the 
degree of nasal histamine reactivity in the two random samples (total 235) 
Initial pharynx-nostril pressure gradient 
NHR 0-0.9 1 - 1 .9 2-2.9 3-3.9 4-4.9 5-5.9 6-6.9 Tot<il 
Sellingen 
> 5  4 30 21 5 2 2 64 
5 2 1 1 4 
3 4 6 1 3 14 
1 12 6 2 21 
- 1 6 1 7 
Total 4 54 34 1 0  5 3 1 10 
Vlaardingen 
> 5 13  21 4 2 40 
5 2 4 1 7 
3 4 9 6 19 
1 8 15  7 3 3 36  
- 1  1 7 6 1 1 6  
- 3  1 3 2 1 7 
Total 29 59 26 6 4 1 25 
NHR: Nasal histamine reactivity expressed as x of 2x mg/ml. 
No statistically significant relationship was found between 
the initial pharynx-nostril pressure gradient and the nasal hista­
mine reactivity (Sellingen x24 = 5 .032, 0 . 3  > p > 0.2;  Vlaardingen 
x24 = 8 .355 ,  0 . 10  > p > 0.05 ) .  The results ':obtained from the epi­
demiological groups are in accordance with those obtained in the 
patient group. 
Since a close association was found between the nasal histamine 
reactivity and the nasal complaints, the question arises whether an 
association exists too, between the nasal complaints and the initial 
pharynx-nostril pressure gradient. 
In table 45 the initial pharynx-nostril pressure gradient of 235 
subjects from the two random samples is arranged according to the 
presence and absence of nasal complaints. 
Analysis from the data demonstrates no association between the 
initial pharynx-nostril pressure gradient and the nasal complaints 
in the two random samples. However, when the initial pharynx-
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Table 45 
The initial pharynx-nostril pressure gradient of 235 subjects assessed at random 
and arranged according to the presence and absence of nasal complaints. 
Initial pharynx-nostril pressure gradient 
0-0.9 1 - 1 .9 2-2.9 3-3 .9 4-4.9 5-5.9 6-6.9 Total 
Selling en 
Without nasal 
complaints 3 28 1 6  7 4 3 0 6 1  
With nasal 
complaints 1 26 18 3 1 0 0 49 
Total 4 54 34 10 5 3 0 1 1 0  
Vlaardingen 
Without nasal 
complaints 0 1 1  24 6 0 0 42 
With nasal 
complaints 0 1 8  3 5  20 5 4 83 
Total 0 29 59 26 6 4 125 
nostril pressure gradient is compared in the two random samples, 
a significant difference exists (x23 = 23 .2 ; p = 0 .001 ) .  In the random 
sample from Vlaardingen, a mean pharynx-nostril pressure gradient 
of 2 .7 cmH20 was found, while in the random sample of Sellingen, 
a mean pharynx-nostril pressure gradient of 2 .2 cmH20 was found. 
A significant difference in the initial pharynx-nostril pressure 
gradient between the groups of Sellingen and Vlaardingen was also 
found in those, without nasal complaints (x22 = 10 .3 1 3 ;  p = 0.05 ) .  
The difference between the mean values, i s  insignificant (0.5 
cmH20) . The meaning of this difference in the initial pharynx­
nostril pressure gradient between the two epidemiological groups, 
however, remains obscure. 
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Chapter V 
EFFECT OF DIFFERENT PHARMACOLOGICAL AGENTS ON 
THE NASAL RESPIRATORY MUCOSA 
§ 1 .  Introduction 
For many years, studies have been performed to identify and to 
find the properties of substances - called, chemical mediators. De­
spite intensive research, however, our knowledge at present concern­
ing the mediation of reactions by these chemical substances in man, 
remains largely descriptive. Moreover, this is a field which is 
developing and therefore, definite conclusions cannot yet be drawn. 
At present, it is known that the effect of histamine mimics symp­
toms such as seen in allergic and non...:allergic reactions. 
Allergic reactions 
Already in 1 927, LEWIS had noticed a profound similarity between 
the action of an allergen applied intradermally to allergic individuals 
and that of histamine. Later in 1941 ,  KATZ and CoHEN demonstrated 
that histamine shifts from the cells to the plasma on incubation of 
blood from allergic individuals with antigenic material. 
KATZ (1 942) demonstrated that histamine is released in the skin 
of an allergic individual after application of an allergen. ScHILD 
et al. ( 195 1 )  proved that histamine is released from the lung tissues 
and bronchioles of individuals sensitized to pollen and house dust 
on contact with these allergens; the tissues from normal persons 
did not react to the house dust or pollen extracts. 
It has also been reported that histamine is released from the blood 
cells of an allergic individual, following addition of allergens to the 
blood [VAN ARSDEL et al. ( 195 8),  MIDDLETON and SHERMAN (1961 ) ] .  
"The basic theory for an allergic response - that the antigen­
antibody reaction releasing histamine in a specific shock organ is 
the sole factor - is now being challenged. The histamine theory 
105 
unquestionably explains most, but not all, of the phenomena en-
compassed by allergy, particularly that of the immediate type . .  . 
and we h ave recently been introduced to other mediators . . .  " 
(PRIGAL, 1 960) . 
Non-specific reactions 
DuKE already in 1 924 and 1 925 applied the term "physical allergy" 
to designate nasal, bronchial and cutaneous reactions caused by 
such agents as cold, heat, mechanical irritation, etc .. These reactions 
he said simulate the symptoms of such affections as "pollen disease" . 
Such "allergic-like" manifestations after exposure to physical agents 
have been confirmed by various investigators who also noted an 
increase of histamine after such an exposure [e.g. HoRTON, BROWN 
RoTH (1 93 6) ,  RosE ( 1 941 ) ,  HENDERSON, ConE and RoTH ( 195 8) ,  
DuNeR, PERNow and S'TERKY (1 960) ] . 
Other mediators beside histamine, which have been suggested to 
be involved in such reactions are, according to the literature, brady­
kinin, kallikrein, leukotaxine, kallidin, 5 -hydroxytryptamine, acetyl­
choline, heparin, slow reacting substance (SRS), etc . .  
" . . . .  Pieces of  indirect evidence suggest that plasma kinins like 
bradykinin are formed in the interstitial space not only in glands 
during functional vasodilatation but also in damaged and inflamed 
tissues" (LEwrs 1 963) .  
In this chapter attention will be focussed on acetylcholine, 
5 -hydroxytryptamine, bradykinin (kallikrein and padutin® ) ,  hista­
mine liberators, adrenaline and isoproterenol. A brief review will be  




mucous glandular secretion 
eosinophils 
Finally, a comparison will be made between the effects of these 
substances and that of histamine on the nasal respiratory mucosa. 
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§ 2. Acetylcholine 
Acetylcholine was first synthetized by BAEYER in 1�867. Later, at 
the turn of the century, HuNT ( 1899) noted that the blood pressure 
is lowered by adrenal extracts from which adrenaline has been 
removed - and ·suggested that a derivative of choline was the 
vasodepressor agent. Many reports followed regarding pharma­
cological properties of acetylcholine, e.g. HuNT and TAVEAU (1 906) ,  
EwrNs ( 19 14) ,  DA:LE ( 1914) who introduced the term "parasympa­
thomimetic" . DALE observed that the effects of acetylcholine mi­
micked the responses to stimulations of parasympathetic nerves, 
and today, acetylcholine is wellknown as the chemical mediator of 
cholinergic nerve activity. Acetylcholine plays a vital r8le in the 
neural transmission in the peripheral nervous system (and possibly 
a part in the central nervous system) . Propagated nerve impulses 
cause liberation of this compound at nerve endings. At this point 
acetylcholine activates the postsynaptic membrane, probably by 
altering ionic movements and so causing its depolarization. 
The peripheral pharmacological properties of acetylcholine may 
be divided according to the types of receptors with which it can 
combine, namely, its muscarinic action on gland cells, smooth muscle 
and the heart; and its nicotinic action on the autonomic ganglia, 
the motor end-plates of skeletal muscle and adrenal medulla. There­
fore, acetylcholine mimics the action of preganglionic autonomic 
as well as the peripheral postganglionic parasympathic nerve fibres. 
The muscarine-like actions of acetylcholine can be antagonized by 
atropine or other anticholinergic drugs. The nicotine"-like actions 
can be counteracted by curare-like and ganglionic blocking agents. 
Cholinergic fibres include (according to GROLLMAN, 1 960) : 
a. all parasympathetic postganglionic fibres ; 
b. postganglionic sympathetic fibres supplying the sweat glands 
and uterus; 
c. sympathetic as well as parasympathetic preganglionic fibres ; 
d. the vasodilators; 
e. neuromuscular effector fibres. 
Effect on (bronchial) smooth muscle 
DALE (1 914) pointed out that acetylcholine causes increased 
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intestinal movements, lacrimation, salivation, constnctwn of the 
pupil and constriction of the bronchioles. KALLOS and PAGEL (1 937) 
produced asthmatic attacks by inhalation of acetylcholine per 
aerosol. CARMICHAEL and FRASER (1 933)  studied the effects of 
acetylcholine in man, and stated " .  . . . a few seconds after the 
injection the heart rate would slow abruptly and simultaneously 
the subject experienced a sense of obstructed breathing, causing him 
to cough, or a feeling of constriction in the chest". 
STARR et al. ( 1933)  injected subcutaneously 20 mg acetyl-beta­
methylcholine (metacholine) and caused an "asthmatic-like" attack 
in a young subject with a history of asthma. 
HuRTADO and KALTREIDER (1934)  found a decrease in the vital 
capacity associated with a sensation of substernal constriction in 
two "normal" subjects after the intramuscular injection of acetyl­
beta-methylcholine in doses of 1 5-30 mg respectively. MoLL ( 1 940) 
administered subcutaneously 5-20 mg of acetyl-beta-methylcholine 
and produced in 23 out of 28 asthmatic patients, asthmatic attacks. 
MoLL suggested a local sensitivity rather than a generalized state 
of increased sensitivity. 
CuRRY ( 1 947) studied the action of acetyl-beta-methylcholine and 
histamine on the respiratory tract in normals, pollinosis and asthmatic 
patients. The reaction of the tracheobronchial tree was measured 
by recording changes in the vital capacity. The histamine and 
acetyl-beta-methylcholine were administered by means of intra­
venous injection and nebulization. 
CuRRY found a slight reduction in the vital capacity after the 
intramuscular injection of 6 mg metacholine (mecholyl® ). In a group 
of 1 1  patients with pollinosis, all had a slight reduction in vital 
capacity following the administration of this drug. The same 
occurred in 27 asthmatics. On administration of histamine he found 
a reduction in the vital capacity in 23 subjects, and in 22 of these 
cases the reduction was 5 per cent or greater. CURRY concluded that 
"it appears that patients with hay fever and asthmatic subjects were 
more reactive to mecholyl chloride than to histamine and that both 
drugs acted by different mechanisms on the hyperresponsive respi­
ratory tract of these individuals" . HERXHEIMER (1 949) also reported 
"asthmatic attacks as the result of acetylcholine inhalation per 
aerosol" . 
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More recently TIFFENEAU (1 955,  1 957, 1 95 8) ,  ToMORI et al. (1 964) , 
DE VRIES (1 962, 1 964) confirmed by experiments that acetylcholine 
inhaled per aerosol evokes bronchial obstruction in "asthmatic" and 
"bronchitic" patients. 
The reported results suggest a direct action of aecetylcholine upon 
the smooth musculature of the respiratory system. Furthermore, 
acetylcholine produces reflex cough (TIFFENEAU, ToMORI et al., I.e.) . 
Many experiments done in vitro and in vivo, on different animal 
species, confirmed the fact that acetylcholine causes contraction of 
smooth muscle [e.g. FoGGIE ( 1937) ,  MouNT ( 1956 ), DALY DE BuRGH 
( 1957) ,  BoRST et al. (1 957), FRASER (1 957), BHooLA et al. (1 962) , 
INNES ( 1 962) J .  
Effect on blood vessels 
The effect of acetylcholine on the blood vessels, has also been 
studied, both in animals and in man. When this substance is given 
to an experimental animal or man by the intravenous route, it 
causes vasodilatation [e.g. GADDUM and HoLTZ (1 933) ,  McDowALL 
(1 947), GRANT (1 950),  DuFF et al. (1953) ,  GROLLMAN (1 960) , 
Ho LT ON and RAND (1 962), WRICHT (1 964 ) ,  A VIADO (1965) ] .  
However, vasoconstriction has also been observed, especially after 
large doses [e.g. FLEISH (1 930),  VoN EULER (1 932), GADDUM and 
HoLTZ ( 1933) ,  ALcocK et al. ( 1935) ,  KoTTEGODA ( 1953) ,  BoRsT 
et al. ( 1 9 57) ] . 
Regarding the effect of acetylcholine on the pulmonary circula­
tion, AviADO (1 965) stated : "the most direct approach by lung 
perfusion has resulted in the demonstration of both vasoconstriction 
and vasodilatation". He suggested that, since acetylcholine is known 
to stimulate several synaptic junctions, it is conceivable that it 
stimulates some axon reflexes which are largely vasoconstrictor in 
nature, however, AviADO concluded, that the action of acetylcholine 
in the lung are vasodilatation and bronchoconstriction, rather than 
vasoconstriction. "Acetylcholine has achieved clinical pre-eminence 
as a pulmonary vasodilator" (FISHMAN, 1 963) . 
No report was found concerning the effect of acetylcholine on 
the nasal blood vessels. 
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Effect on capillary permeability 
It still remains to be demonstrated whether the permeability 
response of the capillaries, is mediated by acetylcholine. 
Effect on mucous glandular secretion 
Acetylcholine causes an increased secretion from glands inner­
vated by parasympathetic nerves [e.g. GooDMAN and GrLMAN 1 956) ,  
EvANS ( 1956) ,  DALY D'E BuRGH (1 957),  WrLsoN and ScHILD (1 959) ,  
GROLLMAN (1 960), LEwrs (1 960) , ToMORI et al .  (1 964) ] .  
Effect on eosinophilic leukocytes 
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Fig. 12.  Actions of Acetylcholine. 
[After A VIADO, 1965 (slightly modified)]. 
Own clinical experiments 
The effect of acetylcholine on the nasal respiratory mucosa was 
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Table 46 
The comparison between the effect of histamine and acetylcholine on the nasal respiratory mucosa, in 20 patients with nasal 
and chest complaints. 
Nasal Nasal Observation 
Histamine Acetylcholine 
Reactivity Reactivity Histamine Acetylcholine 
No. Sex Age in mg/ml in mg/ml 0 N s 0 N s 
1 M 3 5  0.25 > 5 1 2  + + +  - + - - + 
2 M 22 0 . 125 > 5 1 2  + + +  + + - - + 
3 M 34 0.25 5 12 + + +  - - - - + +  
4 M 43 0.5 > 5 1 2  + +  - + 
5 M 25 0.5 > 5 1 2  + + +  + + - - + 
6 M 27 0.5 > 5 1 2  + + +  - - - - + 
7 M 52 0.5 8 + + +  - + + +  - + +  
8 M 54 0.25 > 5 1 2  + + +  - - ± - + +  
9 M 3 5  0.25 8 + + +  - + + - + + +  
1 0  M 60 4 > 5 1 2  + +  - + - - + +  
1 1  M 45 0.25 5 1 2  + + +  - + + - + +  
1 2  M 1 9  0.5 > 5 1 2  + + +  - + - - + +  
1 3  M 20 0.5 1 28 + + +  - + + ± - + +  
14  M 40 0.25 5 1 2  + + +  + + +  ± - + +  
15  F 1 8  3 2  > 5 1 2  + - + - - -
1 6  M 5 8  0.25 > 5 1 2  + + +  + + - - + 
1 7  F 34  1 > 5 1 2  + +  - + 
1 8  M 39 0.25 5 1 2  + + +  + + +  ± - + +  
19  F 28 0. 1 25 > 5 1 2  + + +  + + - - + 
20 M 1 7  0 . 1 25 256 + + +  + + + - + +  
0: Swelling of the mucosa -: No reaction 
N: Sneezing + :  Slight 
� S : Hypersecretion + + :  Moderate 
� + + + : Severe 
� 
Table 47 
Some simple lung function data of the patients with nasal and chest complaints 
in whom the effect of histamine and acetylcholine on the nasal respiratory 
mucosa was compared. 
Predicted Measured VC and FEV1 
value value in % of the 
predicted value 
No. BnR VC FEV1 VC FEV1 VC FEV1 
1 4 4925 3995 4950 3 600 101  90  
2 0 4880 3700 3 1 87 1 775 65 48 
3 4 4550 3325 4075 2125 90 64 
4 1 3730 2425 2300 2300 62 95  
5 1 4180 3219 3225 1 625 77 5 1  
6 6 4700 3 572 4475 3825 95 107 
7 -1 4350 3332 3 670 1 850 84 5 6  
8 0 4250 2763 3 3 50 2500 79 9 1  
9 4 4925 3 595 4950 3 600 1 0 1  100 
10 2 4165 2707 3800 2300 9 1  8 5  
1 1  2 4150 2864 4350 2700 105 94 
12  0 4720 3 634 4325 2700 92 74 
1 3  6 3900 3 1 24 3425 2800 88 90 
14 1 4250 2950 4250 2550 1 00 8 6  
1 5  3 3 885 2990 3750 2750 97 92 
1 6  -1 4150 2573 3 650 1900 88 74 
1 7  6 3390 2475 2975 2850 88 1 1 5  
1 8  3 5400 4200 5700 3850 1 06 92 
19 2 4280 3200 3450 2000 8 1  63 
20 0 4250 3300 3 850 1 850 91 56 
BnR : Bronchial histamine reactivity expressed as x of 2x mg/ ml. 
VC : Vital Capacity. 
FEV1: Forced Expiratory Volume in one second. 
studied in 20 patients with nasal complaints (obstruction, sneezing 
and hypersecretion) and chest complaints (cough, sputum and 
dyspnoea) with known histamine reactivity of the bronchial tree. 
The histamine reactivity of the nasal respiratory mucosa was first 
determined, using the same method under the same standardised 
conditions, as described in chapter Ill. On the following day at 
the same time, and under the same standardised conditions the 
reactivity of the nasal respiratory mucosa to acetylcholine was 
determined. 
The following concentrations of acetylcholine bromide (on a 
weight basis) were used : 1 ,  2\ 4, 8, 1 6, 32, 64, 128, 256 and 5 1 2  
mg/ml (expressed a s  salt) . The results obtained are given in table 46 .  
* 0.0088 Mol/lit. 
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Conclusion 
When the effects of histamine and acetylcholine on the nasal 
respiratory mucosa are compared, the following conclusions can be 
drawn : histamine caused a clear swelling of the mucosa (sometimes 
accompanied by hypersecretion and sneezing) , while acetylcholine 
caused mainly hypersecretion (sometimes accompanied by a slight 
swelling of the mucosa) . 
§ 3 .  5-Hydroxytryptamine (5-HT, Serotonin) 
In extensive reviews PAGE (1 954),  ERsPAMER ( 1 954, 1 966), PAGE 
(1 958) ,  GARATTINI and VALZELLI (1 965) have discussed in detail 
the properties and possible functions of 5-hydroxytryptamine in man 
and different laboratory animals. The most characteristic and im­
portant pharmacological property of 5-hydroxytryptamine seems 
to be its contractile effect on smooth muscle. 
Effect on (bronchial) smooth muscle 
CoMROE et al. (1 953)  studied the reflex and direct cardiopulmonary 
effects of 5-hydroxytryptamine in 55 cats and concluded that 5-
hydroxytryptamine given by rapid intravenous injection, produces 
profound reflex cardiopulmonary changes : bradycardia, hypoten­
sion, apnea, bronchoconstriction and puln1onary vasoconstriction. 
A direct effect of 5-hydroxytryptamine on the bronchial muscle 
has been reported by various investigators [e.g. REID and RAND 
(1 952), FREYBURGER et al. (1 952), SrNHA and WEsT (1 953) ,  PAGE 
(195 8),  BROCKLEHURST (1 960) , GoTH ( 1961 ) ,  GARATTINI and 
VALZELLI (1 965) J .  
LEWIS (1 960) and GROLLMAN (1 960) said that 5-hydroxytrypta­
mine is a powerful bronchoconstrictor and may be the cause of the 
asthmatic attacks in patients suffering from malignant carcinoids. 
In 1 953 ,  HERXHEIMER studied the bronchial reaction to 5 -hy­
droxytryptamine by means of inhalation in man. In 4 normal indivi­
duals inhalation of a 0 .67 10/o aerosol of 5 -hydroxytryptamine did 
not alter the vital capacity, nor the respiratory rate. However, in 
3 of 6 asthmatic patients, inhalation of the same aerosol caused severe 
bronchial obstruction, abolished by isoprenaline. fuRXHEIMER con-
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eluded that 5-hydroxytryptamine possesses a bronchial action similar 
to that of histamine or acetylcholine. HAJ6s (1 962) reported results 
concerning the r8le of 5-hydroxytryptamine in bronchial asthma. 
This investigator studied altogether 321 patients : (i) 246 asth­
matics, (ii) 36 cases of "various allergic diseases other than 
asthma" and (iii) 39 non-allergic controls. 5-Hydroxytrypta­
mine (2 10/o 5-HT sodium phosphate) was nebulized. A broncho­
spastic response to nebulized 5-hydroxytryptamine was found in 
59 10/o of the asthmatics (i) , 22 °/o of the "allergic group other than 
asthma" (ii) , and 20 °/o of the "non-allergic" group (iii) . The "non­
allergic" group (iii) consisted of patients with "emphysema, chronic 
bronchitis, pneumonia, silicosis, cardiovascular disease, gastric ulcer, 
cirrhosis of the liver". HAJ6s concluded that 5-hydroxytryptamine 
is liberated during the antigen-antibody reaction and that the 
bronchospastic effect of 5-hydroxytryptamine is specific - "since it 
could be inhibited by serotonin antagonists (Deseril) in 75 '0/o of the 
cases investigated . . .  ". On the other hand however, BROCKLEHURST 
(1 962) unequivocally stated : "There is no evidence that serotonin 
(5-HT) plays any part in human allergy, indeed it seems that a 
major r8le is unlikely. Severe bronchospasm is not produced in man 
by an aerosol of 5 -HT, nor by intravenous infusion, and human 
bronchiolar muscle in vitro does not contract to 5 -HT". 
E !feet on blood vessels 
GADDUM et al. ( 1953)  reported that 5-hydroxytryptamine causes 
vasoconstriction and bronchoconstriction in the eat's lung. RoDDIE 
et al. ( 1955 ) ,  GLOVER et al. ( 1958) ,  HADDY et al. (1 962) reported 
that a vasoconstrictor effect is obtained with the intra-arterial ad­
ministration of 5-hydroxytryptamine. 
HARRIS et al. ( 1 960) also reported that 5 -hydroxytryptamine 
causes pulmonary hypertension by local vasoconstriction while 
AvrADO ( 1 960) said that the main vasoconstrictor action of 5 -hy­
droxytryptamine is of the arteries, followed by the vasoconstriction 
of small venules (0.4 mm) and large veins. 
According to GrNZEL and KoTTEGODA ( 195 3) 5 -hydroxytrypta­
mine is a more potent pulmonary vasoconstrictor than adrenaline 
or noradrenaline, a fact which has been confirmed by other inves-
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tigators [BoRST et al. (1 957), ATTINGER ( 1957, 1 959),  GILBERT et al. 
(1 957, 1 958) ,  RosE and LAZARO ( 1958) ,  etc. ] .  
GILBERT et al. (1 958 )  studied the effects of histamine, 5-hydroxy­
tryptamine and adrenaline on pulmonary hemodynamics and found 
that histamine usually caused a greater increase of the venous resis­
tance than of the arterial resistance, while 5 -hydroxytryptamine 
usually increased the arterial resistance more than the venous resis­
tance. 
Rmn (1 952) reported that 5-hydroxytryptamine causes pulmo­
nary vasocontriction 
. 
following intravenous administration. He 
ascribed the rise in systematic arterial pressure to direct action on 
the vascular smooth muscle. REin stated that in subjects with clearly 
visible subcutaneous veins, 5 -hydroxytryptamine caused a total 
disappearance of the venous network. 
PAGE and McCuBBIN (1 953) concluded that arterial pressure res­
ponse to 5-hydroxytryptamine is the resultant of several variables 
of which four are of major importance : (1 )  a direct vasoconstrictor 
action, (2) a Von-Bezold-Jarish-like reflex, (3) transient autonomic 
ganglion blockade and ( 4) peripheral inhibition of neurogenic vaso­
constriction. Furthermore, according to BacK et al. (1 957) and 
LE MESSURIER et al. ( 1 959),  5-hydroxytryptamine causes vasodilat­
ation of skeletal muscles in man when given by infusion (BacK et al. 
administered 0 . 1 -1  00 y; and LE MESSURIER et al. 1 ,  2 and 3 mg/ min.) . 
In 1 960, LEWIS reported that 5-hydroxytryptamine causes vaso­
constriction of the pulmonary circulation with a rise in pulmonary 
artery pressure. In fact, this vasoconstrictor effect of 5-hydroxy­
(tryptamine has been confirmed by HADDY et al. (1 957, 1 959) ,  
GLOVER et  al. ( 1958) ,  KABINS et  al. (1 960) , GROLLMAN ( 1 960), 
BRAUN and STERN (1 961 ) , GoTH ( 1961) ,  VITOLO et al. (1 962), 
BROCKLEHURST (1 962) , ALEXANDER (1 963) ,  etc . . 
VITOLO et al. ( 1 962) confirmed the influence on the systemic arte­
rial pressure. They studied the mechanism of pulmonary vasocon­
striction after injection of 5-hydroxytryptamine. Their results show­
ed that 5 -hydroxytryptamine has a hypertensive effect on the 
pulmonary artery and vein, raising the arteriovenous gradient. Nei­
ther ganglionic block nor adrenalectomy modified this hypertensive 
effect on the vessels. These authors concluded that the pulmonary 
vasoconstriction provoked by 5-hydroxytryptamine is due, neither 
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to neurogenic mechanisms nor to humoral mechanisms, but to 
direct action on the pulmonary vessels . "Serotonin, which has cap­
tured physiological and clinical imaginations on tnany different ac­
counts, is also generally held to be a uniquely effective pulmonary 
arterial and venous vasoconstrictor" (FISHMAN, 1963) .  
No report was found concerning the action of 5 -hydroxytryp­
tamine on the nasal blood vessels .  
Effect on capillary permeability 
PARRXTT and WEsT ( 1958 )  studied the relationship of 5 -hydroxy­
tryptamine to capillary permeability in the skin of the rat and 
concluded that 5 -hydroxytryptamine, as well as histamine, plays a 
r&le in the production of increased capillary permeability, by hista­
mine liberators (polymyxin and 48/80) .  
In 1 96 1 ,  MAJNO and P ALADE reported their electron microscopic 
results regarding the effect of histamine and 5-hydroxytryptamine 
on the vascular permeability in the rat. These agents were injected 
subcutaneously into the scrotum. These authors stated : "Serotonin 
may be said to be roughly 100 times more active than histamine, 
on a mole-to-mole basis . . . This was, in fact the only difference 
found in our study between the effects of the two drugs". They 
concluded '' . . .  the mechanism which operates to increase the vas­
cular permeability - the partial dissociation of the endothelial 
sheet - is, possibly, the simplest". The results of these investigators, 
strongly suggest the venular side as the site of action of histamine 
and 5-hydroxytryptamine. 
SPECTOR ( 1958 )  reported that the "importance of serotonin as a 
'mediator' of altered vascular permeability in inflammation is likely 
to be confined to certain tissues, perhaps only the skin of the rat 
and possibly of te mouse" . HERXHEIMER and ScHACHTER (1 959) 
said that the local administration of 5-hydroxytryptamine, in man, 
does not produce oedema. MELMON et al. ( 1 965) reported a case 
(female, 5 8  years) who experienced attacks of "body flushing" 
(carcinoid syndrome) associated by dyspnoea, lacrimation, "nasal 
stuffiness", preorbital oedema, generalized pheripheral oedema, 
oliguria and complete debility. The incidence of transient swelling of 
the face and localized oedema, however, "is too low to be certain 
1 1 6  
that they are not coincidental . . .  '' (STACEY, 1 966) . GARATTINI and 
VALZELLI (1 965) stated that there is insufficient evidence to assume 
that 5-hydroxytryptamine is physiologically involved in the regu� 
lation of the capillary permeability in man. "In fact, 5-hydroxytryp­
tamine which, in high concentrations (1 00-2500 pg/ml), is an ef­
fective flaring agent when given intradermally in man, fails to cause 
whealing or other evidence of increased capillary permeability" 
(ERSP AMER, 1 966) . 
Effect on eosinophils 
VooRHORST (1 963) stated that 5 -hydroxytryptamine has chemo­
tactically no influence on eosinophils. 
ARCHER ( 1963) reported that changes in eosinophil concentration 
could not be observed with 5-hydroxytryptamine because it is not 
eosinophilotactic, nor does it destroy them in the conditions used. 
However, STEINER and HEDINGER (1 956),  RosA et al. ( 1958)  and 
STACEY (1 966) reported that 5-hydroxytryptamine induces eosinop­
enia in animals and in man. 
Effect on mucous glandular secretion 
From the abundant literature concerning 5-hydroxytryptamine, 
no report was found about the action of 5 -hydroxytryptamine on 
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Own clinical experiments 
The effect of 5-hydroxytryptamine on the nasal respiratory mu­
cosa was studied in 10  patients with nasal complaints. The hista­
mine threshold was determined, the day before the determination 
of the effect of 5-hydroxytryptamine on the nasal respiratory 
mucosa. All experiments were carried out exactly in the same way 
as described before (chapter Ill) . The following concentrations of 
5 -hydroxytryptamine (as the creatinine sulphate salt) were applied : 
0 . 1 ,  1 ,  2�� mg/ml. The duration of each 5-hydroxytryptamine ap­
plication was 5 min . .  
The results obtained are shown in table 4 8 .  
Table 48 
Comparison of the effect of histamine and 5-hydroxytryptamine on the nasal 
respiratory mucosa by means of topical application, in patients with nasal 
complaints. 
Pharynx-nostril Observation 
Histamine pressure gradient 5-hy-
reactivity Pr in in cmH20 Histamine droxytryp-
No. expressed as cmH20 after 5-hydroxytryp tamine 










-2 4.2 5.6 + + +  - + - - -






+ +  






0 5 .6  
-1 2 .8  
-2 8.4 
0 4.2 
Swelling of the mucosa 
Sneezing 
Hypersecretion 





5 .6 + + +  - - - - -
8.4 + + + - + - - -
7.0 + + +  + - - -
2.8 + + - + - - -
5.6 + + +  - - - - -
5.6 + + +  - +  - - -
2.8 + +  - +  - - -
8.4 + + +  + - - -
4.2 + +  - + - - -
In another trial the response of the nasal respiratory mucosa and 
the bronchial tree was assessed separately to 0 . 125 ,  0 .25,  1 .5 ,  1 
and 2 °/o 5 -hydroxytryptamine (creatinine sulphate salt) in 14  
patients. The same technique of application and assessment of the 
response of the nasal mucosa were used as described before. The 
* 0.0049 Mol/lit. 





A comparison between the response of the nasal respiratory mucosa, and the bronchial tree to 5-Hydroxytryptamine in 14 patients 
No. Age 
1 19 
2 1 6  
3 19  
4 2 1  
5 1 6  
6 17  
7 17  
8 14  
9 54 
10  45 
1 1  50 
1 2  48 
13 57 
14 49 
Sex NrrR BrrR 
F 3 -2 
M 1 -2 
M 4 -2 
F 0 -1 
M 4 -3 
M -1 -3 
M -1 -1 
M -1 -3 
M 2 1 
M 1 -2 
M 2 -1 
M 2 -2 
M 0 -1 





3 600 2880 
5200 4004 
3940 3 0 1 1  
2830 2264 
4130  3304 
5040 3 880 
4270 3416  




4180  271 7  
461 0  2997 
:Niiit :d Nasal histamine reactivity 
BHR : Bronchial histamine reactivity 
VC : Vital Capacity 
with nasal and chest complaints. 
VC and FEV1 
Measured in °/o of Initial pharynx-
value predicted nostril pressure 
value gradient in 
I r '  cmH20 
VC FEV1 VC FEV1 
2525 1 300 77 52 2. 1 
2950 1 625 82 56 3 .5  
4150 3400 80 85 2. 1 
4025 3200 1 02 106 1 .4 
2425 1987 86 88  9.0 
2975 2075 72 63 3 .5  
2875 2425 57 63 7.6 
3325 2500 78 73 7.0 
2 1 50 650 63 29 7.7 
3775 1 650 96 61 2. 1 
4250 2450 90 79 8 .4 
2500 825 64 3 2  8.8 
4 1 50 2500 99 92 6.3 
2950 1425 64 48 7.7 
) expressed as x of 2x mg/ ml ) 
FEV1 : Forced Expiratory Volume in one second 
Pharynx-nostril Bronchial 
pressure gradient 5-hydroxytryp-
in cmH"O after tamine 
the application of (creatinine 
2 o I(} 5 -hydroxytryp- sulphate) 
tamine (creatinine threshold value 
sulphate) 
4.2 0.25 % 
3 .5  0.25 % 
1 .4 > 2  % 
1 .4 > 2  % 
9.2 > 2  % 
3 .5  > 2  % 
7.3 > 2  % 
6.0 0. 125 % 
7.0 > 2  % 
2.5 2 % 
5.6 2 % 
8.8 > 2  % 
6.3 > 2  % 
7.7 > 2  % 
method used for the assessment of the bronchial response to 
nebulized 5 -hydroxytryptamine, is the same as has been described for 
histamine (see chapter Ill,  § 6), except that 5-hydroxytryptamine 
was inhaled for 3 min .. The results are summarized in table 49.  
Conclusion 
5-Hydroxytryptamine had no effect on the nasal respiratory 
mucosa when applied in concentrations of 2 mg/ml or 2 '0/o by 
means of direct topical application, while inhalation of 5 -hydroxy­
tryptamine caused severe bronchial obstruction. 
§ 4. Bradykinin 
Bradykinin was discovered by RocHA E SrLVA et al. (1 949) in 1 948 
during studies on the anticoagulating properties of snake venom. 
It has been isolated by ELLIOTT et al. ( 1960) and synthetized by 
BorssoNNAS et al. (1 960).  Bradykinin is present in normal blood as 
an inactive precursor viz. bradykinogen, a component of the a2-
globulin fraction of the plasma from which it is released by proteo­
lytic enzymes (e.g. snake venoms and trypsin) and is regarded as a 
potent pharmacological agent (RocHA E SrL VA et al. 1 949) . "It has 
now been established that bradykinin is identical with or closely 
related to the active product formed by the action of kallikrein on 
plasma proteins, which is called kallidin" (LEwrs, 1 960) . 
SHORLEY and CoLLIER (1 960) compared the synthetic nonapeptide 
(L-arginyl-L-propyl-L-glycyl-L -phenylalanyl- U- seryl -L - propyl-L ­
phenylalanyl-L-arginine) with trypsin bradykinin: "On the guinea­
pig lungs in vivo, both nonapeptide and bradykinin caused broncho­
constriction". In fact, KoNZETT and STiiRMER (1 960) and LEwrs 
(1 960) also found the synthetic nonapeptide (H-L-Arg-L-Pro-L-Pro­
Gly-L-Phe-L-Ser-L-Pro-L-Phe-L-Arg-OH) identical with trypsin 
bradykinin. BuRCH and DEP ASQUALE (1 963) said that all of the 
substances (plasma kinins) studied thus far which have these pro­
perties (stimulation of smooth muscle, vasodilatation) , are virtually 
identical to bradykinin, if not the same substance. From the litera­
ture, the following pharmacological properties could be attributed 
to bradykinin : stimulation of smooth muscle, vasodilatation, increase 




reported that · 
the resistance of  
BHOOLA et a l .  
HERXHEIMER and STRESEMANN ( 1  studied the  effect o f  brady-
in guinea-pigs and in man and found that bradykinin 
in concentrations of 1 and 2 did not cause any dyspnoea in  
0 .25  °/o 
rm{y1try·ptarrnne. Intra venous 
II11vesn�:at,ors further 
1 2 1  
in the asthmatics. However, 
found the volumes i n  
"La bradykinine possede de s  proprietes 
portantes chez asthmatique" . 
when in-
experiments performed on 1 9  
found bradykinin 
and neck. With larger doses this 
spread to the rest the Histamine was m ore active 
bradykinin the intravenous route" . BISHOP et ( 1 962) studied 
the effect of on  the and systemlC 
c irculation in 7 normal and 7 from 
chronic bronchitis and emphysema. A constant of  synthetic 
bradykinin, in a ranging from 0 .2  to 1 .0 for 1 5  
mm. was administered either mto a cubital vein 
vena ea va. An  increase in cardiac 
heart rate and stroke 
one the pane:nts ; 
1 22 
ficant drop 
rn m an ,  
left heart catheterization. 
found  a signi­
pressure and in  total peripheral 




KoNTOS et ( 1 964) in 
circulatory effects of bradykinin 
m that bradykinin is a powerful vaso-
in the human being and concluded 
"comparable doses injected into the superior vena cava or  pulmonary 
artery pulmonary arterial pressure". 
and man bradykinin is one 
most known . . . .  " 
The capillary permeability by bradykinin has  
been reported f{oLDSTOCK et al. ( 1 957) ,  
HERXHEIMER a n d  ScHACHTER ( 1 959) ,  CoLLIER e t  a l .  ( 1 960) ] .  ELLIOTT 
et al .  "On a basis bradykinin was approximately 
15 times more active in · histamine".  
ScHACHTER  ( 1 960)  and ELLIOTT et a l .  ( 1 96 1  ) ,  found bradykinin o n  a 
1 2 3  
Effect on mucot4S secretion 
From the literature no evidence exists b radykinin i s  a 
mucous glandular stimulant, as in the case of histamine or acetyl­
choline.  Bradykinin causes vasodilation in the upon 
stimulation the chorda tympani - atropine does not suppress 
this effect and LEWIS ( 1 956 )  and BuR CH and 
( 1 963 ) ]  
on 
B ronchoconstriction 
Effect on nasal and 
bronchial glands? 
bradykinin has any chemotactic 
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Table 5 0  











1 0  
1 1 
1 2  
1 3  
1 4  
1 5  
P r i n  
m ucosa by means o f  topica l  a pp l i ca ti on ,  i n  pat ients w i t h  nasa l  compl a i n ts .  
H ista m ine  Pharynx-nostri l pressure gradient  i n  cmR.O 
react ivi ty Observat ion a fter a pp l icat ion of 
-
Observation 
c m  H�O expressed as 
x o f'  2 x  m g/ml 
5 . 6  
4 . 2  
4 . 2  
2 . 8  
9 . 1  
5 . 6  
3 . 5  
4 .5  
7 .5  
6 .5  
5 . 6  
4 . 3  
3 . 8 
6 . 5  











0 N s B rady k i n in 
5 . 6  
4 . 5  
4 . 2  
3 .4 
1 0 . 6  
4 . 2  
3 . 5  
4. 6 
7 .0  
6 .5  
5 . 6  
4.4 
4.0 
6 .3  
4 .5  
Swe l l ing  of t h e  m u cosa 
Sneezing 
H ypersecretion 
I n i t i a l  press u re v a l u e  
n o  react i on 
S l i g h t  
M od e rate 
Severe 
K a l l i k re in  Pad u t i nC�) 0 
4. 8 5 . 6  
4 . 2  4 . 2  
4 . 2  4 .2  
1 0 . 6  1 0 . 6  
4 . 5  4 . 5  
3 .5 3 . 5  
4 . 7  4 .5  
7 .3  
6 . 3  6 . 3  
5 . 6  5 . 6  
4 . 5  4 . 5  
4 . 2  4 . 0  
6 . 5  6 . 6  
4 . 5  
pancreat i c  k al l i kre in  
Bradykinin nerve " "''-'-H�F,J 




for as  
0 . 1 °/o. If  no react ion or 
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distributed throughout the 
tissues in cells 
The role, however, 
i t  resides, i s  yet not 
pronounced pharmacologic 
of required for physiologic 
These are o ften 




Antihistaminics HosBERG and UvNas 
( 1 95 7) ,  SMITH ( 1 95 8 ) ,  MoTA and DrAs DA SrLVA 
and WHITE ( 1 949) , NAsMYTH and STE\XTART 
MclNTIRE et a l .  ( 1 95 MoNGAR PARRATT and 
WEST ( 1 95 7) ,  




( 1  KocH and  SZERB ( 1  
and 
DuTTA NA-
and PATON ( 1  
O'CoNNOR ( 1  
and  DE BEER  ( 1 95 5 ) ,  PARRATT and WEsT 
Toluidine 
Compound 1 935-L 




to HALPERN ( 1  the h istamine present in  
dis-
to exist in three combined, l abile and SPECTOR and 
WILLOUGHBY ( 1 965)  suggested that combined histamine is  released 
destruction, means of 
chemical and physical stimuli . traces 
1 2 8  





1 95 8 )  car­
ried out experiments on incubated rat mast cel l s  in v itro and found 
that 48 /80  and a tertiary amine related to 
cel ls .  By means of  certain enzyme inhibitors, e .g.  1 .3 -
diphosphoimidazole (DPI )  and prior heating o f  the mast 
to C, the release o f  h istamine from could pre-
These concluded that a enzyme with an essen-
Fig.  1 5  
Poss ib le  chain  of events i n  t h e  mechanism of h istamine release. 
of the  carbohydrate metabol is m  and activation of a l y t i c  enzyme 
be respons ib le for the b reakdown of the mast cell  membrane. 
(Accordi n g  t o  Roch a  e Si lva .  1 9 60). 
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to a protein ; 
membrane rendered permeable or ,; r.r.-�·r.� rr,,; 
from 
of a polar uu.a�·•-'- or lipoprotein" .  
Histamine m normal 
"Allergic manifestations ,  such as the production of  transient 
ma, urticaria, changes in the nasal mucous membrane or production 
headaches, could be produced in those patients who actively 
suffered from such KA TZ and CoHEN 
( 1 94 1 )  demonstrated from 
the cells to the 
a specific 
advocated the 
disease - there must be a shift of histamine from the intracel lular 
or inactive form to the extracellular or s tate (pharmacologi­
cally active form) . 
"The relationship between 
is  stressed by the facts that, in individuals ,  the injection of 





. . . 
m vanous tissues m c:1w1mg 
mme . . . and this 
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and allergic 
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formerly were 
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response of  
and m 
on  injection of 0 . 1  
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he  found t wo 
cal symptoms are 
allergic individuals a very 
[with histamine 
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a phase during the clini-
reproduced. HALPERN found in 
of time, causes mounting resistance to 
viz . : r epeated 
at adequate intervals 
histamine-liberator, which 
is accompanied a cons iderable improvement, in the al-
Histamine i s  formed at its s torage sites decarboxylation of  L-
histidine and TwoRT ( 1 9 1 2) ,  BLOCH and PrNoscH 
GADDUM ( 1 956 ) ,  ScHAYER ( 1 956 ,  1 966 ) ,  SrcE ( 1 962) , LrNDELL and 
WESTLING ( 1 966 ) ,  
Animal experiments indicate tlut adrenocortical 
influence the replemshment of 
( 1 9 5 5  ) , LECOMTE ( 1  
and WEST ( 1  
H.F.C. : Histamine Forming C apacity .  
1 3 1  
Restoration 
e.g. FELDBERG 
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Fig. 1 6  
P arallel ism of h istam i n e  release by 
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MoTA ( 1 966) reported that 
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(According to Mongar and Sch i ld ,  1 95 2). 
and the mast 
In  the 
mucosa 
sensitized mast 
were the first 
of this compound, 
the guinea-pig on  a. U. . U H H h ,  
that high concentrations 
al l  histamine from uterus. 
the h igh of administration of 
an antigen still provoked contraction of  the uterus. 
Compound causes obstruction of the lower respiratory tract 
in the guinea-pig when as  an aerosol (3-5 
STERNBERGER ( 1  p APACOSTA et al .  ( 1  
In  human 
affected with 
1 3 7 
on vessels 
PATON ( 1 95 1 )  injected 4 8/80  
dog) and found a delayed 
firmed DEWS et al .  ( 1 95 3) .  
m t h e  cat 
con-
HALPERN (1 does not have 
a effect on the 
guinea-pigs after intravenous  
. 8-2 .2  "There is  
permeability i s  of released histamine". 
MILES and M ILES ( 1 952) performed experiments o n  
concerning reactions to histamine, histamine 
per mea­
of 
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Table 53 
Comparati ve effect of h i stamine 
m ucosa b y  means of 
H istami n e  
reactiv i ty  
No.  expressed 
p ressure 
gradi en t  after 
x of 2x 
mg/mi 
3 . 6  
2 3 .4 
3 5 . 6  
4 6 . 8  
5 6 .0  
6 4.5 
7 3 .5 
8 4 . 5  
9 4.0 
1 0  3 . 6  
0 Swell i n g  of the mucosa 
N Sneezing 
S Hypersecretion 
Pr Initial p ressure value 
No reaction 
Sl igh t  
Moderate 
Severe 
on the n as a l  resp iratory 
with nasal complaints .  
Observation 
H istami n e  
0 N S 
4 8 / 8 0  
0 N S 
1 39 
conditions. 
The results are J �H H H. LCLL in tab l e  5 3 .  
Compound 
This is in 
a lso VIII ,  § 
o n  
with the result s  
m ucosa . 
and LECOMTE. 
6 .  Adrenaline and isoproterenol (isoprenaline) 
1 .  
OuvER and ScHaFER in 1 895 noted a marked rise i n  blood pres-
SlVe 
FiiRTH 
the · the 
named this  active 
ALDRICH called i t  adrenaline. 
BARGER and DALE ( 1 9 1 0) i ntroduced the term 
to describe the type of action 
Generally, the responses 
by of 
( 1  
l y  
nervous system. t o  be the "emergency 
According t o  
are due to 
the responses to 
types  of  receptors, 
In  can 
1 40 
a- and P-receptors gives opposite effects: viz. effects of a-receptors 
are stimulating effects while those of P-receptors are inhibitory ef­
fects (PRATESI and GRANA, 1 965) .  According to these authors, the 
stimulating effect of the a-receptors corresponds to a depolarization 
(membrane effects) while that of the P-receptors can "be interpreted 
as linked to repolarization phenomena". 
Effect on smooth (bronchial) muscle 
It is generally accepted today that adrenaline relaxes the bron­
chial smooth muscle in man [ GADDU:M (1953) ,  GooDMAN and GrLMAN 
(1956), YouNG (1 957),  LAURENCE and MouLTON (1960), GROLLMAN 
(1 960), BECKMAN (1961) ,  SrcE (1 962), ARieNs (1 964), PRATEsr and 
GRANA (1 965), etc.]. 
Usually 0 .2-0 .5  ml of a 1 : 1 000 solution subcutaneously (or a 1 Ofo 
solution as a spray) is sufficient to produce a bronchodilating effect. 
Effect on blood vessels 
Interaction of adrenaline with a-receptors, causes vasoconstric­
tion while its effect on P-receptors causes vasodilatation in man 
(GrNSBURG and CoBBOLT, 1 960) . The P-receptors are activated by 
very low concentrations of adrenaline (vasodilatation) while higher 
concentrations activate the a-receptors (vasoconstriction) [LAURENCE 
and MouLTON (1960), GrNSBURG and CoBBOLD (1 960), GoTH (1 961) ,  
etc.]. However, when the a-receptors are blocked e .g .  by 3 mg 
dibenyline [infusion experiments in man by GrNSBURG and CoBBOLD 
(1 960) and CoBBOLD et al. ( 1 960)] ,  marked dilatation occurs. These 
authors stated: "after dibenyline, when the action of the a-recep­
tors is inhibited and the only point of attack remaining for adrena­
line is on the P-receptor, marked dilatation is observed". 
Adrenaline applied to the nasal mucosa (1 : 1 000) causes vasocon­
striction [LEGIER ( 1958) ,  BECKMAN (1961) ,  ARreNs (1 964), etc. ] .  
Effect on capillary permeability 
Adrenaline reduces capillary permeability [LAURENCE and MouL­
TON (1 960), ZwEIFACH ( 1961) ,  etc.]. 
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Effect on mucous glandular secretion 
Adrenaline stimulates the excretion of submaxillary and sub­
lingual saliva [ GADDUM (1 953) ,  BECKMAN (1961) ,  GoTH (1961) ,  SrcE 
(1 962), etc.]. 
In chapter I, it has been stated that section of the parasympa­
thetic nerve fibres (greater superficial petrosal nerve) results in a 
shrunken nasal mucosa with a decreased secretion (sympathetic 
effect), h owever, no study has confirmed that adrenaline decreases 
the secretion of the nasal glands. 
Effect on eosinophils 
Eosinopenia has been demonstrated in laboratory animals [e.g. 
GoDLOWSKI ( 1948),  SPEIRS and MEYER (1949), ScHWEIZER ( 1953)] 
and in man following the administration of adrenaline [GoDLOWSKI 
( 1 948) ,  RECANT, FoRSHAM and THORN ( 1948) ,  etc.] . 
"It has been shown that the subcutaneous injection of the usual 
therapeutic dose of epinephrine causes a marked decrease in the 
number of circulating eosinophils" (GoTH, 1 96 1 ) .  
Bronchodilatation Bronchial <- - - -Bronchial Pulmonary 
vasoconstriction 
Effect on nasal 

























l t Pulm�'"'Y t Cardiac output - - - - - - - - -> art. B.P. 
Fig. 17 .  Actions of Adrenaline 
[After A VIADO, 1965 (slightly modified)]. 
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2 .  Isoproterenol 
Isoproterenol has first been studied by KoNZETT (1 940) and has 
been isolated by LoCKETT (1954) from the adrenals of the monkey, 
cat and man. The effects of noradrenaline, isoproterenol and adre­
naline are classified as a- and /3-effects. In this regard, GADDUM 
(1953)  said: "noradrenaline has powerful a-effects (e.g. vaso­
constriction in the skin and viscera, con traction of various other 
plain muscles and inhibition of the intestine) and feeble f3-effects 
(e.g. vasodilatation in muscles, dilatation of bronchi). Isoproterenol 
has feeble a-effects and powerful /3-effects. Adrenaline has inter­
mediate properties". 
The bronchodilator action of isoproterenol (1 : 100) has been found 
to be more or less 10 times that of adrenaline (1 : 1 00) [HAWKINS 
and ScHILD (195 1), GROLLMAN (1960), GoTH (1961)] .  
BECKMAN (1961)  stated that isoproterenol is used practically ex­
clusively as a bronchodilator in asthma. He said: "the chemical 
structure of isoproterenol has peculiarly specialized it for vasode­
pressor without vasoconstrictor action . . .  " . 
"Intravenous infusion of isoproterenol in man lowers peripheral 
vascular resistance . . .  It prevents or relieves bronchoconstriction" 
(INNES and NrcKERSON, 1 965) .  These authors also emphasized the 
fact that isoproterenol is the most active of the sympathomimetic 
amines acting almost exclusively on P-receptors - that means 
according to these investigators, its main action is on the heart, 
smooth muscle of bronchi, skeletal muscle vasculature, and alimen­
tary tract. "Even though isoproterenol is a powerful stimulant of 
the heart muscle, causing tachycardia and increased cardiac output, 
it actually produced peripheral vasodilatation and a fall of blood 
pressure . . .  " (GoTH, 1 961 ) .  BECKMAN (1961 )  is of the same opinion. 
Isoproterenol stimulates the myocardium accompanied by an in­
crease in cardiac contractility (contractile force, cardiac work and 
oxygen consumption) [BERNE ( 195 8) ,  LAURENCE and MoULTON 
(1 960), HASHIMOTO et al. ( 1 960), BECKMAN (1961) ,  WINBURY ( 1964), 
etc.] .  
Effect on smooth (bronchial) muscle 
Isoproterenol relaxes the smooth muscles of the bronchi in man, 
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especially when applied a s  an aerosol (1 :200) [HAWKINS and ScHILD 
(195 1) ,  AvrADO and ScHMIDT (1957), LAURENCE and MoULTON 
(1 960), GROLLMAN (1 960), BECKMAN (1961) ,  VAN DER BIJL ( 1961) ,  
GoTH ( 1961 ), SrcE (1 962) , SEGAL et  al .  ( 1965) ,  etc.] .  
"All the /3-type effects, when considering smooth muscle, are of 
an inhibitory type, and are shown by the elimination of a pre­
existing state of stimulation, they can therefore be interpreted as 
linked to repolarization phenomena" (PRATESI and GRANA, 1 965) .  
Effect on blood vessels 
LEGIER ( 1 958) carried out experiments on the nasal blood ves­
sels of the dog. Isoproterenol (1 .6  flg) has been injected first in the 
vena saphena magna and afterwards in the right common carotid 
artery (same dose). After the first injection (v. saphena magna) a 
drop in arterial pressure and nasal vasoconstriction have been obser­
ved. After the injection of isoproterenol in the common carotid 
artery a drop of arteria l  pressure and "protracted nasal dil atation" 
have been observed. These injections have been repeated after cut­
ting of the vago-sympathetic nerves:  the intravenous injection ( 1 . 6  
Jlg) produced dilatation of the nasal blood vessels and a steep fall 
in arterial pressure; following the injection of 1 .6 flg isoproterenol 
in the common carotid artery, LEGIER found the blood pressure 
slightly affected accompanied by a marked nasal vasodilatation. He 
concluded: "isoproterenol has a dilating action on the nasal vascular 
bed. The hypotension caused by the intravenous injection of iso­
proterenol elicits a primary reflex nasal vasoconstriction, that may 
be suppressed by the interruption of the vasoconstrictor fibres of 
the sympathetic nerve". 
Isoproterenol causes vasodilatation in man. "Any amount of iso­
proterenol a lways produces vasodilatation" (SrcE, 1 962) . 
GINSBURG and CoBBOLD (1 960) compared the effect of noradre­
naline, adrenaline and isoproterenol on forearm blood flow in man 
by means of intravenous and intra-arterial infusions. Isoproterenol 
has been applied in a rate of 4 flg/min. intravenously and 1/1 0 flg/ 
min. intra-arterially for 5 min.. These authors concluded: " . . .  
isoprenaline h as a direct vasodilator action, the general pattern of 
response being similar during intravenous or intra-arterial infu-
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sions". Similar experiments in man have been reported by CoBBOLD, 
GrNSBURY and PATON (1960), who stated : "the fact that dilatation 
occurred after intravenous and direct intra-arterial infusion, and 
in healthy and sympathectomized subjects, showed further that it 
was a direct effect of the drug". 
"Isoproterenol is a pure vasodilator whereas epinephrine a dilator 
for most vessels, but constrictor for the kidney, skin and lung ves­
sels. The bronchomotor effects are accompanied by dilatation of 
the pulmonary vessels which is desirable (a fall in pulmonary arte­
rial pressure results and the load on the right ventricle is there­
fore reduced)" [A VIADO, 1965 ] .  
ARreNs (1 964) discussed the pharmacology of bronchodilating and 
bronchoconstricting drugs and said : "the sympathomimetics are 
a group of drugs frequently used in diseases in which an obstruction 
of the respiratory tract plays a part. In the case of vasomotor rhino­
pathy, compounds with a vasoconstrictive action are used as decon­
gestants. This implies the use of compounds with an a-sympatho­
mimetic activity. In the case of bronchial asthma a bronchodilating 
activity is primarily wanted, which implies the use of ;'�-sympatho­
mimetic compounds . . .  Adrenaline, a compound with a-sympatho­
mimetic and ;'�-sympathomimetic actions, is used as a decongestant 
in rhinopathy and as a bronchospasmolytic in bronchial asthma" 
(see table 54) .  
Effect on capillary permeability 
It is not known whether isoproterenol h as any direct effect on 
capillary permeability. 
Effect on mucous glandular secretion 
No report was found concerning the effect of isoproterenol on 
nasal mucous glandular secretion. 
Effect on eosinophils 
No evidence exists that isoproterenol has any chemotactic effect  
on  eosinophils. 
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Table 54 










Noradrenaline and adrenaline Adrenalineandisoproterenol 
on a-receptors; a-sympa- on ,8-receptors; ,B-sympatho-
thomimetic actions mimetic actions 
slight decrease in blood flow, 
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strong decrease in blood flow, 
vasoconstriction 
contraction 
strong decrease in blood flow 
augmentation myocardial 
contraction, tachycardia 
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flow, vasodilation 
increase in blood flow, 
vasodilation 
slight increase in blood flow 
Cutaneous vessels strong decrease in blood flow, 
vasoconstriction slight increase in blood flow 
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(glycogenolysis liver) 
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(glycogenolysis muscle) 

















Irritation of lung 
receptors 
Cardiac stimulation 
Fig. 1 8. Actions of Isoproterenol 
effect on eosinophils? 
effect on nasal and 
bronchial glands? 
[After A VIADO, 1965 (slightly modified)]. 
Own clinical experiments 
The effect of isoproterenol sulphate and adrenaline on the nasal 
respiratory mucosa was studied in 20 patients with nasal complaints, 
and known nasal histamine reactivity. 
Using the same method as described in the preceding experiments, 
isoproterenol sulphate (1 :1 00) was applied to the nasal respi­
ratory mucosa for 1 min. in 8 patients. In 1 2  patients, isoprote­
renol sulphate was applied (1 :1 00) after partial nasal obstruction 
induced by histamine application. After each application of isopro­
terenol sulphate, adrenaline (1 : 1 000) was applied to the nasal 
respiratory mucosa for 45 sec . .  
The results are shown in table 55 .  
Conclusion 
Isoproterenol caused a congestion of the nasal mucosa, while adre­
naline induced a marked decongestion. 
147  
Table 55 
Comparative effect of isoproterenol sulphate, histamine and adrenaline on the 




No. Pr sulphate 
(1 : 1 00) 
1 5 .6 7.0 
2 6.6 8.6 
3 3 .5  5 .8  
4 2.8 5.0 
5 7.0 9.5 
6 4.5 8.6 
7 3 .6  6.5 
8 5 .6  7 .5  
9 3.4 
10 5 .6  
1 1  3 .4 
12 7.5 
13 8 .6  
1 4  5 .6  
1 5  7.0 
1 6  6.5 
1 7  5 . 6  
1 8  4.5 
19 3 .6  
20 5 .6  
* 0 .018 Mol/lit. 
** 0.005 Mol/lit. 
pressure gradient in cmH20 after application of: 
Isoproterenol* 
Histamine sulphate Adrenaline** 









22.5 25.6 7.0 
33 .2 38 .0 5 .6 
2 1 . 0  24.0 4.5 
28.5 3 1 .6 8.0 
33 .6  35 .4 3.5 
25.3 28.6 4.6 
38 .6  42.5 6.5 
27.8 30.0 7.5 
2 1 .0 22.5 6.0 
3 6.5 40.0 8.0 
27.5 3 1 .5 5.6 
29.5 34.0 7.5 
Pr: Initial pharynx-nostril pressure gradient. 
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Chapter V! 
EXPERIMENTAL INVESTIGATION ON THE EFFECT OF 
ALLERGENS ON THE NASAL RESPIRATORY MUCOSA AND 
BRONCHIAL TREE 
§ 1 .  Introduction 
In chapter IV the relation between the histamine reactivity of the 
nasal respiratory mucosa and nasal complaints has been discussed. 
The nasal complaints viz. obstruction, sneezing and hypersecretion 
fit in with the clinical picture as seen in "vasomotor rhinitis" and 
pollinosis. 
In chapter II, a number of pathogenic factors of rhinopathy, 
among which the allergic factor, has been discussed. 
The allergic reaction is characterized by an antigen (allergen) -
antibody union, by which histamine (and histamine-like substances) 
is released. From the clinical point of view allergens can be classified 
by their mode of entrance into the human body. 
1 .  Inhalants - allergic reactions induced by inhalant allergens, are 
predominantly localized in the nasal mucosa and bronchial tree. 
Examples of inhalants : pollen, moulds, house dust, epidermals, 
etc .. 
2. Ingestants - e.g. foods and drugs. 
3. Injectants - toxins, serum, vaccines, non-specific proteins, etc . .  
4 .  Contactants - chemical compounds, heavy metals, dyes, etc.. 
Ingestants, injectants and contactants probably play a minor role 
in the reactions of the nasal mucosa or bronchial tree. 
On primary contact of the nasal mucosa (bronchial tree) with a 
specific allergen, in certain predisposed individuals, formation of a 
special kind of specific antibodies occurs in the antibody-forming 
immature plasma cells, with the property of fixation on the surface 
of cells. Re-exposure to the specific allergen leads to a union of this 
allergen with the cell-fixed specific antibody with liberation of 
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histamine (and histamine-like substances), the ultimate effect of 
which can be observed as sneezing, hypersecretion and nasal ob­
struction (bronchial obstruction) . 
The response of the nasal mucosa and bronchial tree to allergens 
can be studied directly by means of provocative tests. 
The nasal provocative test 
The earliest nasal provocative test recorded in medical annals, was 
made in December 1 835  by KmKMAN, who sniffed sweet vernal grass 
and so developed symptoms of "hay fever". Thirty eight years later, 
BLACKLEY was the first who carried out systematic provocative tests : 
1 .  nasal test 
2. buccal instillation test 
3. conjunctival test 
4. bronchial inhalation test 
5 .  inoculation test 
In 1 903, DuNBAR - although his chief reliance was based on the 
conjunctival test - applied also the nasal provocative test to ascer­
tain which were the offending pollens and what was the degree of 
sensitivity. Later on nasal provocative tests were studied by various 
investigators as, DuKE (1 924, 1 925) ,  VAN DER VEER et al. ( 1 927) ,  
EFRON and PENFOUND (1 930), CocA, WALZER and THOMMEN (1931 ) ,  
PEHU and WoRINGER (1 933),  URBACH (1933) ,  RuDOLPH and CoHEN 
(1934) ,  DEAN, LINTON and LINTON (1935) ,  BLUMSTEIN (1 937, 1 945),  
RowE (1 937),  TuFT (1937), CHOBOT et al .  (1 940), HARRIS (1941) ,  
VAN DrsHOECK (1942), TUFT and BLill1STEIN (1 950), FEINBERG, STIER 
and GRATER (1 952), HALPERN, HoLMAN and WHITTAKER (1961) ,  
TuFT et  a l .  ( 1962) . 
These tests were carried out in different forms: by sniffing 
the allergen held close to the patient's nose, or spraying it into the 
nostril; by installing a cotton wad moistened with the allergen into 
a nasal chamber; by application of the allergen to a scratch in the 
mucosa or by injecting an allergen solution into the epithelium. 
The bronchial provocative test 
In 1 9 3 1 ,  PEIPERS introduced the bronchial inhalation test to de-
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termine pulmonary sensitivity to house dust. Following this, many re­
ports concerning the bronchial inhalation test have been published e.g. 
STEVENS (1 934 ) ,  HARRIS (1941  ) ,  LowELL and ScHILLER ( 1 948) ,  
JuHLIN-DANNFELT ( 1950),  TuFT and BLuMSTEIN (1 950), ScHLEINZER 
(1951  ), HERXHEIMER (1951  ), COLLDAHL and LUNDIN (1 952), CoLL­
DAHL (1 952),  TEN CATE (1954), TrFFENEAU (1955 ,  1 960), CrTRON, 
FRANKLIN and SrNCLAIR (1958) ,  DucHAINE and SPAPEN ( 1959) ,  
BrLLIET et  al .  ( 1959),  MrcHGELSEN (1959), FASTMAN and GLAZER 
(1963),  BRucE (1963),  ITKIN et al. (1963),  KREUKNIET and YouNG 
(1 964 ), PAULSEN ( 1965) ,  GEUBELLE et al. (1965) ,  BEUMER (1965) ,  
Ano (1965) ,  KrM ( 1 965) .  
The evaluation of either the nasal or bronchial provocative test, 
however, renders some difficulties. It was demonstrated that hista­
mine is released by the antigen-antibody reaction [DRAGSTEDT and 
GEBAUER-FUELNEGG (1 932), CoDE (1 939), KATZ and CoHEN (1941) ,  
ScHILD et  a l .  ( 1951  ) ,  etc.] . This supports the postulation that the 
response induced by a provocative test with an allergen will be 
greater in an effector organ (e.g. nasal mucosa or bronchial tree) -
which has also an increased susceptibility to exogenous histamine -
than, when an increased histamine susceptibility does not exist. The 
experiments by DE VRIES et al. with respect to the bronchial tree, 
support this statement. 
Even if substances other than histamine are released, it is con­
ceivable that this hypothesis holds true, provided that the histamine 
reactivity is taken as a graduator for other non-antigenic stimuli. 
Therefore, in assessing the bronchial reactivity to allergens TrF­
FENEAU takes into account the bronchial histamine-acetylcholine 
reactivity (l'hyperexcitabilite bronchomotrice) . The relationship, 
however, between the aspecific component (histamine reactivity) and 
the degree of sensitization for allergens is unknown in the case of the 
nasal allergen provocative test. 
Neither the intensity of the reaction, nor the dosis applied, is a 
direct measurement for this allergic sensitization. Therefore, the 
relationship between the aspecific nasal reactivity and the state of 
specific sensitization of the nasal mucosa was the subject of this 
study. 
Provocatieve experiments were done with allergens (grass pol­
len, house dust, moulds and epidermals) and the reactivity of the 
nasal mucosa to histamine was also assessed. 
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An attempt was made to analyse the following questions. 
A .  whether there is a relation between the result of the nasal provo­
cative test with allergens and the clinical condition (e.g. presence 
or absence of a history of manifest pollinosis; presence or 
absence of a history of nasal complaints) . 
B .  whether a relationship exists between the reaction of  the nasal 
mucosa to allergens and to histamine. 
C. whether a relationship exists between the reaction of the nasal 
mucosa and bronchial tree to allergens. 
§ 2. Methods and materials 
The patients for this investigation were selected from those at­
tending the Pulmonary Division of the Department of Medicine and 
the Department of Oto-Rhino-Laryngology, State University Hos­
pital, Groningen. 
Selection of patients 
The test subjects for the pollen provocative tests were divided 
according to:  
the presence or absence of manifest pollinosis defined as the 
seasonal (May till half August) recurrence of characteristic nasal 
symptoms :  excessive sneezing, increased watery nasal discharge 
and nasal obstruction; 
the presence of a positive intracutaneous test':· to grass pollen; 
age: under and over 40 years. 
The test subjects for the provocative tests with house dust, moulds 
and epidermals were divided according to : 
the presence or absence of nasal complaints':-,:- (obstruction, hy­
persecretion and sneezing attacks) ; 
the presence of a positive intracutaneous'' test to the a llergen to 
be tested; 
age: under and over 40 years. 
* For the technique and interpretation of the intracutaneous test, see Appen­
dix IV. 
** The presence or absence of the nasal complaints was recorded according to 
the questionnaire given in Appendix L 
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Methods of investigation 
The following determinations were performed: 
a. the histamine reactivity of the nasal mucosa; 
b. the response of the nasal respiratory mucosa to grass pollen, house 
dust, moulds and epidermals; 
c. the histamine reactivity of the bronchial tree; 
d. the response of the bronchial tree to grass pollen, house dust, 
moulds and epidermals. 
ad a .  The method for the assessment of the nasal histamine reacti­
vity is described in chapter III. 
ad b. Assessment of the response of the nasal mucosa to the different 
allergens 
The same method'� as described in chapter III for the assessment 
of the nasal histamine reactivity was used for the assessment of the 
nasal response to pollen, house dust, moulds and epidermals. 
I. Pollen 
Different concentrations of pollen extracts were applied, viz. 0 . 1 ,  
10, 1 00, 1 000, 10 .000 Noon Units. The pollen extracts were adminis­
tered by means of a cotton wad on a probe, placed in a nasal cham­
ber during a time varying from 1-12  min .. After a positive reaction, 
adrenaline (1 : 1 000) was applied to the mucosa for 30-45 sec., after 
which the reaction subsided. 
The assessment of the nasal histamine reactivity and the response 
to pollen was done on different days under comparable conditions. 
The same holds true for the bronchial tree. No pollen provocative 
test was carried out during the pollen season. 
I I. House dttst 
House dust extract (5 mg/ml) was applied by means of a cotton 
wad on a probe, placed in a nasal chamber until a reaction of the 
mucosa occurred; this time varied from 3-12 min. The further proce­
dure was the same as for pollen. 
* Coea solution was applied for a placebo reading in this investigation instead 
of distilled water, since the allergens are dissolved in this solution. 
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III .  Moulds 
By using the same method as in the case of house dust provocation, 
2.5 mg/ml moulds extract was applied. In all the subjects tested a 
combined standard mould extract (see Appendix V) was used. In 2 
patients a negative reaction was obtained following the application 
of the combined extract, while after the application of moulds "A" 
extract a positive reaction occurred in these persons. 
IV. Epidermals (see Appendix V) 
A combined extract of epidermals in concentrations of 2 .5  mg/ml 
was applied to the nasal mucosa in the same way as described for 
the other allergens. Here too, 2 subjects did not react to the combined 
extract, but did to an extract of cat hair. 
ad c. The method for the assessment of the bronchial histamine 
reactivity is described in chapter III, § 6 .  
ad d .  Assessment of the reaction of the bronchial tree to pollen, 
house dust, moulds and epidermals 
All the solutions were nebulized with an air flow of 8 lit./min . .  
Pollen 
Aerosols with mounting concentrations of pollen extracts were 
inhaled. The concentrations of the pollen extracts used, were: 1 0, 100, 
1 000, 1 0.000 Noon Units. 
After the determination of the VC and FEV1 a control solution 
(Coca) was inhaled for 1 0  min., after which the VC and FEV1 were 
measured again. These measurements were repeated after 1 ,  3, 6, 9 
and 1 2  min., and were regarded as the basis values necessary for the 
pollen challenge test. Hereafter, the pollen extract ( 10  Noon Units) 
was inhaled for 1 min., after which the VC and FEV1 were measured. 
When a decrease in the VC and/or FEV1 of not more than 1 0  °/o was 
found, the pollen extract was inhaled again for 3 min., after which 
the VC and FEV1 were measured. If again no descrease in the VC 
and/or FEV1 (< 1 0  'Ofo) was noted, the inhalation of the pollen 
extract was prolonged for the next 3 min., and then a futher measu­
rement of VC and FEV 1 were made. If still, no decrease occurred, 
the inhalation was continued and controlled in the same way, until 
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the patient had inhaled the pollen aerosol for a maximum of 1 0  min. 
When a reaction occurred before the 10 min., the inhalation was dis­
continued. If, however, a decrease in the VC and/or FEV1 (not more 
than 10 °/o) occurred, the same procedure was done for the next 
pollen concentration, viz. 100 Noon Units. If no reaction occurred, 
the same procedure was applied for the inhalation of 1 000 and 
10.000 Noon Units respectively. 
When no change of 10 Ofo or more in the VC and/or FEV1 was 
found following the inhalation of 10 .000 Noon Units for 10 min., 
the inhalation provocation test was interpreted as negative. 
If, for instance, a positive reaction occurred during the course of 
the inhalation of 100 Noon Units of the first 3 min. ,  the challenge 
test was then discontinued and the VC and FEV1 were measured 
after 1 ,  3 and 6 min .. If after that, no positive reaction was measured, 
the provocation was continued. However, if after the 6 min. the 
reaction measured was still positive, isoproterenol (1 : 1 00) was 
inhaled by the patient for 30 sec., after which the reaction subsided. 
House dust, moulds and epidermals 
The same method as described for the inhalation challenge test for 
pollen was applied for the bronchial provocation of the other aller­
gens by using the following concentrations : house dust 5 mg/ml; 
moulds 2.5 mg/ml; and epidermals 2.5 mg/ml. 
§ 3 . Results of the provocative tests 
I. Pollen 
A. Relation between the result of the nasal pollen provocative test 
and the clinical condition (presence or absence of manifest 
pollinosis) . 
The data of the subjects tested, according to the conditions stated, 
are represented in table 56 .  
Conclusion 
1 .  As can be seen in table 56 no patient with complaints of mani­
fest pollinosis was encountered with a negative intracutaneous 
test to pollen. 
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0' Table 56 
Representation of the results of the investigation on the reaction of the nasal respiratory mucosa to pollen in 1 34 individuals. 
The results are arranged according to 
- the presence or absence of manifest pollinosis, 





the presence or absence of a positive intracutaneous test, 
- age: under and over 40 years, 
- a positive or negative provocative test. 
CNSLD positive 
Reaction of the nasal mucosa 
Positive Negative 
Pollen concentration ;;;:; 100 1 000 1 0.000 > 1 0.000 
in Noon units 
Intracutaneous test Age group 
;;;:; 40 8 1 0  7 0 
+ 
> 40 0 3 7 0 
;;;:; 40 0 0 0 0 
> 40 0 0 0 0 
;;;:; 40 0 0 0 1 2  
_L I 
> 40 0 0 0 1 1 (+  1)* 
;;;:; 40 0 0 0 14(+ 20)* 
-
> 40 0 0 0 1 1 ( + 2)* 
( )* Number of subjects, in whom no bronchial pollen provocative tests were done. 
CNSLD negative 
Reaction of the nasal mucosa 
Positive Negative 
::::: 1 00 1 000 1 0.000 > 1 0.000 
2 4 3 0 
0 0 0 0 
0 0 0 0 
0 0 0 0 
0 0 0 0 
0 0 0 0 
0 0 0 9(+ 5) 
0 0 0 3 (+ 2) 
2. Positive nasal provocative tests were found only in those sub­
jects with the characteristic complaints of manifest pollinosis (see 
chapter II, § 1 ) .  Persons without these characteristic complaints 
did not respond to pollen provocation. This finding points to a 
specific character of the nasal provocative test. 
3. Generally, in the group of subjects with complaints of mani­
fest pollinosis, and with CNSLD, more individuals were found 
under 40 years of age, in which the nasal provocative test was 
positive following the provocation by the lower pollen concen­
trations, in comparison with those over 40 years of age. However, 
as manifest pollinosis occurs less frequently in subjects over 40 
years of age (see chapter II, § 1 ), the number of persons 
represented here in this category is small. 
B. The relation between the nasal histamine reactivity and the 
reaction of the nasal mucosa to pollen. 
The results are arranged in table 57.  
Table 57 
The results of the investigation concerning the relation between the nasal 
histamine reactivity and the nasal reaction to pollen in the two age groups. The 
different subgroups are arranged according to the degree of the nasal histamine 
reactivity, e.g. 
subgroup 1 :  - manifest pollinosis positive ( + )  
- positive intracutaneous test to  grass pollen ( +)  
- positive CNSLD criteria ( + )  
- positive nasal provocative test ( +)  

































-3 1 0  
-4 6 
Mean-2.5 































































Over 40 years of age 
Subgroup 





0 0 0 0 
0 1 0 1 
0 0 0 1 
0 0 2 1 
0 0 2 0 
0 1 3 1 
0 2 2 0 
0 2 1 0 
0 3 3 0 
0 2 0 0 
0 1 0 0 
5 
-1.4 + 0.9 +3 .8  
Nrm: Nasal histamine reactivity expressed as  x of  2x  mg/ml. 
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From table 57  a difference seems to exist with respect to the degree 
of the nasal histamine reactivity of the corresponding subgroups in 
the two age groups. Therefore, the above table has been contracted 
to analyse this possible "age effect" on the degree of the histamine 
reactivity in the subgroups (see table 58 ) .  However, no significant 
"age effect" was found (x26 = 9.57).  
Table 58 
The comparison of the degree of the nasal histamine reactivity of the corres­
ponding subgroups in the two age groups (for explanation of the subgroups, 
Manifest pollinosis 
Intracutaneous test to 
grass pollen 
CNSLD 




see table 57). 
;;;;; 40 years of age 
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The mean value for the degree of the nasal histamine reactivity in 
subgroup 5 over 40 years of age (no manifest pollinosis, negative 
intracutaneous test to pollen, negative criteria for CNSLD and 
negative nasal provocative test) resembles very closely the "normal" 
value which has been inferred from the epidemiological study (see 
chapter IV) . 
No significant difference between subgroup 1 (manifest pollinosis, 
positive pollen intracutaneous test, positive criteria for CNSLD and 
positive nasal provocative test) and supgroup 2 (manifest pollinosis, 
positive pollen intracutaneous test, criteria for CNSLD negative 
and positive nasal provocative test) under 40 years of age was found, 
concerning the degree of the nasal histamine reactivity. 
Since no clear "age effect" was found, the two age groups were 
arranged in one group (see the next table) . 
From table 59  a striking difference appears to exist between the 
degree of the nasal histamine reactivity of the subjects with manifest 
pollinosis and those without this condition: the subgroup character­
ized by manifest pollinosis, positive intracutaneous test to pollen, 
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Table 59 
A comparison of the degree of the nasal histamine reactivity 
and without manifest pollinosis. 
in subjects with 
Subgroup 
1 & 2 3 
Manifest pollinosis + 
Intracutaneous test to grass pollen + + 
CNSLD + & - + 
Nasal provocative test + 












CNSLD positive or negative and nasal provocative test pos1t1ve, 
namely subgroup 1 & 2 shows an increased histamine reactivity of 
the nasal mucosa in comparison with subgroup 4 �- (p = 0.05) and 
subgroup 5•:- (p = 0.001), however, not with subgroup 3•:- - and this 
finding, probably indicates that beside the occurrence of manifest 
pollinosis - the sensitization without symptoms may also influence 
the degree of the nasal histamine reactivity. However, this could not 
statistically be confirmed. Furthermore, when comparing subgroup 3 
and 4 with respect to the degree of the nasal histamine reactivity, 
there appears to be no significant difference. Yet, a significant dif­
ference exists between subgroup 4 and 5. From this finding, however, 
it cannot be concluded that CNSLD has a relevant influence on the 
nasal histamine reactivity, since all those subjects with positive 
criteria for CNSLD had nasal complaints. 
Since a significant difference exists between subjects with and 
without manifest pollinosis in respect to the degree of the nasal 
histamine reactivity, a further analysis was done to see if a cor­
relation exists between the nasal threshold values for pollen and the 
nasal histamine reactivity (see table 60) . 
Table 60 
The relation between the threshold values of the nasal mucosa to pollen and the 
degree of the histamine reactivity. 
Nasal histamine reactivity 
expressed as x of 2x mg/ml 
> -2 
� -3 
Pollen concentration in Noon units 





Subgroup 3: no manifest pollinosis, positive skin tests to pollen, positive criteria 
for CNSLD and negative nasal provocative tests. 
Subgroup 4: subjects only with positive criteria for CNSLD without the other 
characteristics. 
Subgroup 5: all characteristics negative. 
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Table 6 0  clearly demonstrates that the lowest pollen concentrations 
causing positive nasal reactions, are strongly correlated with the 
degree of the nasal histamine reactivity (p = 0.001) .  
C .  The relation between the reaction of the nasal respiratory mu­
cosa and the bronchial tree to pollen. 
The results of the nasal and bronchial grass pollen provocative 
tests, performed in a number of subjects in the subgroups of the two 
age groups are represented in table 61 . 
Table 61  
The results of the nasal and bronchial pollen provocative tests in  the various 
subgroups under and over 40 years of age. The subgroups are characterized by 





- manifest pollinosis 




S::: 40 years of age - Subgroup 
2 3 4 
+ 
+ + + 
+ + + 
5 










ALB ALB ALB ALB ALB ALB ALB ALB ALB 
+ - + - + - + - + - + - + - + - + -
+ 25 0 9 0 0 0 0 0 0 0 8 2 0 0 0 0 0 0 
0 0 0 0 0 12  0 14 0 9 0 0 9 2 0 1 1  0 3 
ALN: Nasal provocative test, positive ( + )  or negative (-). 
ALB: Bronchial provocative test, positive ( + )  or negative (-). 
Conclusion 
1 .  In all the subjects with manifest pollinosis, a pos1t1ve nasal as 
well as a positive bronchial provocative pollen test was obtained, 
except in 2 subjects over 40 years of age who did not respond to 
the inhalation of pollen. 
2. In all the subjects in the subgroups under 40 years of age without 
manifest pollinosis, no positive nasal or bronchial provocative 
test was encountered. However, in subgroup 3 (subjects over 40 
years of age without manifest pollinosis anymore, with positive 
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intracutaneous tests to pollen and positive criteria for CNSLD), 
9 patients were found who reacted with bronchial obstruction to 
the inhalation of pollen extracts, while the nasal pollen provo­
cative tests were negative. In these patients an increased aspecific 
excitability of the bronchial tree probably played a part in the 
event of bronchial narrowmg. 
I I. House dust 
A. The relation between the result of the nasal provocative test 
and the clinical condition (presence or absence of nasal complaints). 
A survey of the nasal provocative tests with house dust, rs repre­
sented in table 62.  
Table 62 
A representation of the positive and negative nasal provocative tests with house 
dust, arranged according to: 
- the presence or absence of nasal complaints* 
- the presence or absence of positive intracutaneous tests to house dust 
age: under and over 40 years 
- the presence or absence of CNSLD 
Intra- CNSLD positive CNSLD negative 
* cutaneous Age Nasal provocative Nasal provocative 
Nasal test to groups test test 
corn- house dust Positive Negative Positive Negative 
plaints (i.e.) 
;;;; 40 38 3 1  0 0 
+ 
> 40 7 1 6  0 0 
Positive i.e. 
;;;; 40 0 1 2  0 5 
> 40 0 8 0 
;;;; 40 0 0 5 
+ 
> 40 0 2 0 0 
Negative i.e. 
;;;; 40 0 0 0 1 2  
> 40 0 0 0 5 
* Nasal obstruction, nasal hypersecretion and sneezing attacks, recorded 
according to the questionnaire given in Appendix I (the same holds true for 
moulds and epidermals). 
Conclusion 
1 .  A positive nasal provocative test with house dust, was found to 
occur only in subjects with nasal complaints. 
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2. A negative nasal provocative test was found to occur, not only 
in subjects without nasal complaints, but also in those with nasal 
complaints. 
3. A positive nasal provocative test with house dust was not found 
in subjects with negative intracutaneous tests to house dust. 
4. There seems to be an "age effect" with respect to the positive 
nasal provocative tests obtained in those patients with 
nasal complaints, CNSLD and positive intracutaneous tests to 
house dust - although statistically, not significant (x21 = 3 .34).  
5 .  Subjects characterized by: positive nasal complaints and intra­
cutaneous tests to house dust without CNSLD, are not represen­
ted here, probably as a consequence of selection. 
B. The relation between the nasal histamine reactivity and the 
reaction of the nasal mucosa to house dust. 
In table 63 the data are given with respect to the relation between 
Table 63 
The results of the investigation concerning the relation between the nasal hista-
mine reactivity and the nasal reaction to house dust in the two age groups. The 
different subgroups are arranged according to the degree of the nasal histamine 
reactivity. 
The subgroups are characterized as follows: 
eg. subgroup 1 :  
- positive nasal complaints ( +) 
- positive intracutaneous test to house dust ( + )  
- positive criteria for CNSLD ( +) 
- positive nasal provocative test ( + )  
Under 4 0  years o f  age Over 40 years of age 
Subgroup Subgroup 
2 3 4 5 6 7 2 4 5 6 7 
Nasal 
corn-
plaints + + + + + + + + 
I.e. test 
to house 
dust + + + + + + + 




test + + 
Nm1 
6 0 0 1 0 0 0 3 0 0 1 0 0 2 
5 0 0 2 0 0 1 4 0 0 0 0 0 2 
4 0 0 1 1 0 0 2 0 0 1 0 0 2 
3 0 1 0 0 0 3 2 0 2 1 1 0 0 
2 0 3 0 2 0 0 1 0 2 0 0 0 0 
1 0 2 1 0 0 0 0 0 3 0 0 1 0 
0 1 6 0 1 1 1 0 0 3 1 1 0 0 
-1 5 11 0 4 0 0 0 6 2 1 0 0 0 
-2 9 4 0 3 0 0 0 0 2 1 0 0 0 
-3 1 6  4 0 1 0 0 0 1 1 2 0 0 0 
-4 7 0 0 0 0 0 0 0 1 0 0 0 0 
Mean -2.7 -0.6 +4.2 -0.4 + 2.8 +4.5 -1.2 0 + 0.5 + 1 . 5  + 1 .0 + 5.2 
NnR: Nasal histamine reactivity expressed as x of 2x mg/ml. 
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the degree of nasal histamine reactivity and the reaction of the 
nasal mucosa to house dust in different subgroups. 
When looking to the mean values, there seems to be a difference 
in the subgroups of the two age groups concerning the degree of the 
nasal histamine reactivity. For the statistical analysis, table 63 has 
been contracted into table 64. 
Table 64 
The comparison of the degree of the nasal histamine reactivity in the subgroups 
of the two age groups (for explanation of the subgroups, see table 63). 
1 
Nasal complaints + 





:?: -1 6 
� -2 32  
S::: 40 years of  age > 40 years of age - Subgroup Subgroup 
2 3 4 5 6 7 1 2 4 5 6 7  
+ + + + + 
+ + + + + + 
+ + +  + + + +  
+ 
23 5 8 I 5 12  6 1 2  5 2 




NHR: Nasal histamine reactivity expressed as x of 2x mg/ml. 
Conclusion 
1 .  A marked difference was found between subgroup 1 and 2 
under 40 years of age with respect to the degree of the nasal 
histamine reactivity, namely, subgroup 1 (characterized by posi­
tive nasal complaints, positive intracutaneous tests to house dust, 
positive criteria for CNSLD and positive nasal provocative tests 
to house dust) showed an increased nasal histamine reactivity in 
comparison with subgroup 2 (characterized by positive nasal 
complaints, positive intracutaneous tests to house dust and with 
CNSLD, but with negative nasal provocative tests to house dust) . 
This striking difference of the nasal histamine reactivity between 
the first two subgroups under 40 years of age - was not found 
in the corresponding subgroups over 40 years of age. 
2. An "age effect" on the degree of the nasal histamine reactivity 
was found in subgroup 1 ,  but not in the other subgroups. 
3. Comparison of subgroup 4 and 6 in the two age groups, suggests 
an increased reactivity of the nasal mucosa to histamine in those 
subjects with CNSLD; however, no conclusion can be made, since 
the numbers are too smalL 
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4 .  No significant influence was found in  the other comparable sub­
groups (subgroup 3 versus 7 under 40 years of age, and 2 versus 
4 in the two age groups) with respect to the presence or absence 
of a positive intracutaneous test (as indicator of sensitization) to 
house dust. 
5. The relation between the nasal histamine reactivity and the 
reaction of the nasal mucosa to house dust, is generally the same 
as that of pollen provocation. 
C. The relation between the reacnon of the nasal respiratory 
mucosa and the bronchial tree to house dust. 
A survey of the nasal and bronchial provocative tests accomplished 
in a number of subjects arranged in subgroups, is represented in 
table 65 .  
Table 65 
The results of the nasal and bronchial provocative tests with house dust in the 
various subgroups under and over 40 years of age. The subgroups are 
characterized by the presence ( + )  or absen:::e (-) of: 
nasal complaints 
- positive intracutaneous tests to house dust 
- CNSLD 
:;;:; years of age > years of age 
Subgroup Subgroup 
2 3 4 5 6 1 2 4 5 6 
Nasal complaints + + + + + 
Intracutaneous test 
to house dust + + + + 
CNSLD + + + + + + 
ALB ALn ALn ALn ALn ALn ALn ALn ALn ALB ALn 
+ - + - + - + - + -+ - + + -+ - + - + ­
+ 27 1 1  0 0 0 0 0 0 0 0 0 0 4 3 0 0 0 0 0 0 0 0 
6 23 0 1 2  0 5 0 5 0 1 0 5 7 9 0 3 0 
ALN: Nasal provocative test, positive ( + )  or negative (-) 
ALB: Bronchial provocative test, positive ( + )  or negative (-) 
Conclusion 
0 2 0 5 
l. A positive nasal provocative test was found to occur only in 
subjects with nasal complaints and with positive intracutaneous 
tests to house dust. 
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2 .  A positive bronchial provocative test was found to occur only in 
those subjects with positive intracutaneous tests to house dust and 
with CNSLD (subgroup 1 ) .  
3 .  A strong correlation was found between the bronchial tree and 
nasal mucosa with respect to the positive and negative bronchial 
and nasal provocative tests in subgroup 1 under 40 years of age. 
4. In the group of patients under 40 years of age, significant more 
positive nasal provocative tests were found than in the group 
over 40 years of age (p = 0.05) while the relation between the 
positive and negative bronchial provocative tests with house dust 
in the two age groups, remained fairly constant (see table 66).  
Table 66 
Comparison between the positive ( +) and negative (-) bronchial provocative 
tests with house dust in the two age groups. 
:;;;;; 40 years of age > 40 years of age 
Bronchial provocative + 33 1 1  
test 34 12  
III.  Moulds 
A. The relation between the result of the nasal provocative test 
and the clinical condition (presence or absence of nasal com­
plaints) .  
A survey of the results of the nasal provocative tests with moulds, 
is given in table 67. 
Conclusion 
1 .  A positive nasal provocative test with moulds, was found to 
occur only in subjects with nasal complaints, positive intracuta­
neous tests to moulds and with CNSLD. 
2. In the group of patients with nasal complaints, positive intra­
cutaneous tests to moulds and with CNSLD, an "age effect" was 
found with respect to the positive nasal provocative tests ; sig­
nificant more positive nasal provocative tests were found to 
occur in the group under 40 years of age (p = 0 .007) . 
B. The relation between the nasal histamine reactivity and the 
reaction of the nasal mucosa to moulds. 
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Table 67 
A representation of the positive and negative nasal provocative tests with moulds, 
arranged according to: 
- the presence or absence of nasal complaints 
- the presence or absence of positive intracutaneous tests to moulds 
- age: under and over 40 years 
- the presence or absence of CNSLD 
Nasal Intracuta-
















CNSLD positive CNSLD negative 
Nasal provocative Nasal provocative 
test test 
Positive Negative Positive Negative 
I 5  I 8  0 3 
2 2 I  0 0 
0 I 8  0 0 
0 1 2  0 0 
0 0 0 0 
0 0 0 0 
0 0 0 6 
0 0 0 4 
Table 68 
The results of the investigation regarding the relation between the nasal histamine 
reactivity and the reaction of the nasal mucosa to moulds in the two age groups. 
The subgroups are arranged according to the degree of the nasal histamine 
reactivity. For explanation of the characteristics of the subgroups, see table 63. 
Under 40 years of age Over 40 years of age 
Subgroup Subgroup 
1 2 3 4 5 1 2 4 5 
Nas1l complaints + + + + + + + 
Intracutaneous test 
to moulds + + + + + 
CNSLD + + + + + + 
Nasal provocative 
test + + 
NHR 
6 0 0 0 0 2 0 0 0 1 
5 0 0 0 0 2 0 0 0 2 
4 0 1 0 I 1 0 0 0 1 
3 0 1 1 0 1 0 2 2 0 
2 0 1 1 1 0 0 2 0 0 
1 0 2 0 1 0 0 5 1 0 
0 1 0 0 2 0 0 4 3 0 
-1 4 8 1 8 0 0 3 3 0 
-2 6 3 0 4 0 2 5 2 0 
-3 3 1 0 I 0 0 0 1 0 
-4 I I 0 0 0 0 0 0 0 
Mean -1.9 -0.6 + 1. 3  -0.7 +4.8 -2.0 + 1 .0  -0.3 + 5.0  
N1m: Nasal h istamine reactivity expressed as x of 2x mg/ml. 
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The results obtained, concerning the relation between the degree 
of the nasal histamine reactivity and the reaction of the nasal mu­
cosa to moulds in various subgroups of the two age groups, are 
gathered in table 68 .  
For the statistical analysis, table 68 has been contracted into 
table 69. 
Table 69 
The comparison of the degree of the nasal histamine reactivity in the subgroups 
of the tw0 age groups (for explanation of the subgroups, see table 63). 
;;;;; 40 years of age > 40 years of age 
Subgroup Subgroup 
1 2 3 4 5 1 2 4 5 
Nasal complaints + + + + + + + 
Intracutaneous test 
to moulds + + + + ..L ' 
CNSLD + + + + + + 
Nasal provo�ative test + + 
NnR 
� -1 5 13  3 1 3  6 0 1 6  9 4 
� -2 1 0  5 0 5 0 2 5 3 0 
Nnn: Nasal histamine reactivity expressed as x of 2x mg/ml. 
Conclusion 
1 .  The degree of the nasal histamine reactivity was found to be 
increased in the subjects with positive nasal provocative tests in 
comparison with those with negative nasal provocative tests 
(subgroup 1 versus 2) .  This difference is statistically, just insigni­
ficant - probably due to the small numbers represented here. 
2. No clear "age effect" was found with respect to the relation 
between the nasal histamine reactivity and the reaction of the 
nasal mucosa to moulds. Likewise, no clear effect of CNSLD was 
found. However, the numbers of the subjects represented in the 
subgroups are very small. 
C. The relation between the reactiOn of the nasal respiratory 
mucosa and the bronchial tree to moulds. 
A survey of the nasal and bronchial provocative tests accom­
plished in a number of subjects is given in the next table. 
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Table 70 
The results of the nasal and bronchial provocative tests with moulds in the 
various subgroups under and over 40 years of age. The subgroups are charac­
terized by the presence ( + )  or absence (-) of: 
- nasal complaints 
- positive intracutaneous tests to moulds 
- CNSLD 
Under 40 years of age Over 40 years of age 
Subgroup Subgroup 
2 3 4 2 4 
Nasal complaints + + + + + 
Intracutaneous test 
to moulds ..L ..L + ' ' 
CNSLD + + + + 
ALn ALB ALB ALE ALE ALE ALB 
+ + + + + + + -
+ 9 6 0 0 0 0 0 0 2 0 
ALN 
9 0 8 0 3 0 5 3 8 
ALN: Nasal provocative test, positive ( + )  or negative (-) 
ALE: Bronchial provocative test, positive ( + )  or negative (-) 
Conclusion 
0 0 0 0 
0 4 0 4 
1 .  A positive nasal provocative test with moulds was found to occur 
only in subjects with nasal complaints, positive intracutai1eous 
tests to moulds and with CNSLD. Likewise, a positive bronchial 
provocative test with moulds was found to occur only in subjects 
with positive intracutaneous tests to moulds and with CNSLD 
(subgroup 1 ) .  
2 .  An association was found between the bronchial tree and nasal 
mucosa with respect to the positive and negative bronchial and 
nasal provocative tests in subgroup 1 ,  under 40 years of a ge (for 
explanation of the characteristics of this subgroup - see table 70. 
3 .  I n  contradistinction to the relation between positive and negative 
nasal provocative tests with moulds in the two age groups, the 
relation between the positive and negative bronchial provocative 
tests with moulds in the two age groups was found to remain 






Table 7 1  
between the positive ( + )  and negative (-) bronchial provocative 
tests with moulds in the two age groups. 
;£; 40 years of age > 40 years of age 
+ 10  5 
15 8 
IV. Epidermals 
A. The relation between the result of the nasal provocative test 
and the clinical condition , (presence or absence of nasal com­
plaints) . 
A survey of the results o f  the nasal provocative tests with epider­
mals, is given in table 72. 
Table 72 
A representation of the positive and negative nasal provocative tests with epider­
mals, arranged according to: 
- the presence or absence of nasal complaints 
- the presence cir absence of positive intracutaneous tests to epidermals 
- age: under and over 40 years 
- the presence or absence of CNSLD 
Intracuta- CNSLD positive 
Nasal neous test to Age Nasal provocative 
complaints epiriermals groups test 















3 2 1  
0 19  















0 1 2  
0 5 
1 .  A positive nasal provocative test with epidermals was found to 
occur only in subjects with nasal complaints, positive intracuta­
neous tests to epidermals and with CNSLD. 
2 .  In comparison with the results obtained in the provocative experi­
ments done with grass pollen, house dust and moulds, less po­
sitive nasal provocative tests were found with epidermals. 
3. No clear age or CNSLD effect on the results of the nasal pro­
vocative tests was found. 
B. The relation between the nasal histamine reactivity and the 
reaction of the nasal mucosa to moulds. 
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The results concerning this relation, in various subgroups of the 
two age groups, are represented in table 73.  
Table 73 
The results of the investigation concerning the relation between the nasal hista­
mine reactivity and the reaction of the nasal mucosa to epidermals in the two 
age groups. The subgroups are arranged according to the degree of the nasal 
histamine reactivity. For the explanation of the characteristics of the subgroups, 
see table 63. 
Under 40 years of age Over 40 years of age 
Subgroup Subgroup 
2 3 4 5 2 4 5 
Nasal complaints + + + + + + + 
Intracutaneous test 
to epidermals + + + + + 
CNSLD + + + ..L + + ' 
Nasal provocative 
test + + 
NnR 
6 0 0 0 0 3 0 0 0 2 
5 0 1 0 1 4 0 0 0 2 
4 0 0 0 1 2 0 0 0 1 
3 0 7 0 0 3 0 5 3 0 
2 0 1 1 1 0 0 2 2 0 
1 0 3 0 0 0 0 1 4 0 
0 0 3 0 4 0 0 8 2 0 
-1 2 6 2 8 0 2 4 3 0 
-2 2 3 1 3 0 1 1 2 0 
-3 5 2 0 1 0 0 0 1 0 
Mean -2.3 + 0.5 -0.5 -0.3 +4.6 -1.3 + 0.7 + 0.4 + 5.2  
NnR: Nasal histamine reactivity expressed as x of 2x mg/ml. 
For the statistical analysis table 73 has been contracted into 
table 74. 
Table 74 
The comparison of the degree of the nasal histamine reactivity in the subgroups 
of the two age groups (for explanation of the subgroups, see table 63). 
;;:; 40 years of age > 40 years of age 
Subgroup Subgroup 
2 3 4 5 1 2 4 5 
Nasal complaints ' + + + + + + T 
Intracutaneous test 
to epidermals + + + + + 
CNSLD + + + + + + 
Nasal provocative 
test + + 
NHR 
2 -1 2 21  3 15 12 2 20 14 5 
� -2 7 5 1 4 0 1 1 7 0 




Intracutaneous tests to epidermals, CNSLD 
. . 
catJve tests to m 




2 .  No age or CNSLD effect was found on the abovementioned 
relation. 
C. The relation the reaction of the 
cosa and the bronchial tree to epidermals. 
resptratory mu-
A survey of  the nasal and bronchial provocative tests achieved 
in a number of  subjects is summarized m table 75 .  
Table 7 5  
The results  of t h e  n asal  a n d  bronchia l 
various subgroups under and over 40 
ized by the presence ( ) or absence 
provocat ive tests v. it h  epidermals  in t h e  
of age. The subgroups a re c h a ra cter­
of: 
nasal com plaints 
posi tive in tracutaneous tests 
C N SLD 
to epiderm als 





40 years of age 
S ubgroup 
2 3 
A L r: 
4 
A L g  
5 4 0 0 0 0 0 0  
1 3  0 4 0 8 () 5 
40 years of age 
Subgroup 
3 4 
2 0 0 0 0 
2 5 0 5 {) 4 
Nasal  provocative test. posit ive ( ) or negative (-) 
B ronchial  provocative test. posit i ve ( + ) or negative (-) 
Conclusion 
1 .  The finding, that a posmve nasal provocative test, occurs on ly  
in  a subject wi th nasal complaints, a positive intracutaneous test 
to the a llergen tested (e.g. pol len, house dust, moulds), and with 
CNSLD - holds true for epidermals too. The same was found 
for the bronchial provocative test, namely, a positive bronchia l  
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provocative test with epidermals occurred o n ly in  those subjects 
with positive intracutaneous tests to epidermals and with CNSLD 
(subgroup 1 ) .  
2 .  An  was 
mucosa with respect 
tree and 
bronchial and 
provocative tests in  subgroup 
3. The relation between the positive and negative bronchial provo­
canve tests was found to remain fairly constant for the epider-
mals too table 76 ) .  
Table 7 6  
Comparison between t h e  posrtlve ( ) a n d  negative (-) b ronchi a l  provocative 
tests with epiderma l s  in the two age groups. 
40 years of age > 40 years of age 
6 3 
B ronchia l  provocat ive 
test 
1 7  
Tabe 77 
7 
The resul tc,  of the  i n vestigation concerning t he relat ion between t he degree o f  
the n a s a l  a n d  bron c h i a l  h istam ine  react iv i ty i n  the  various s ubgroups under and 
over 40 years o f  age. The subgroups are characterized the presence ( ) or 
a bsence (-) of: nasa l  com p l a ints  (or m a n i fest pol l inosis ) ( or -) in tracutaneous 
tests ( or  -); CN SLD ( � o r  pos i t i ve nasal provocat ive tests o r  
a n d  positive provocative tests ( or  -). 
N u m ber of subgroup 2 
Nasal complaints and man i fest pol l i nosis 
I n tracutaneous test 
CNSLD 
Nasal  provocative test  
Bronchial  provocative test 
Under 40 years of age 
B an 
2 
27 1 2  
B rm 
� 2 ?: 3  
4 3 
Nmt N u n Na il 
�-2 
3 
B u 1t 
1 
0 
?:-2 9 1 8  > -2 7 7 2 
Significance 
Over 40 years of age 
Signif icance 
1 72 
6.8 1 4 
0.0 1 
B tw 
� 2  � 3  
;C -2 7 0 
3 5 
n.s.  










� 3  
0 4 
3 
n.s .  
'i n 1: 
-lmt 
§ 4 . The relationship between the d egree o f  the histamine reacti­
vity of the nasal respiratory mucosa and the bronchial tree 
been stated in the i ntroduction, one 
described in this  thesis, is 
reaction pattern of  the nasal respiratory mucosa and 
tree to non-antigenic stimuli .  
of the 
If a comparable reaction may exist between m ucosa and 
the bronchial tree to histamine, then i t  is that a relation-
ship may also exist between the degree of  the n asal and the bronchial 
histamine reactivity, in a group of  persons with nasal and chest 
complaints. 
Since the nasal 
various factors age, manifest 
N11 N asa l  h istamine 
Bng:  B ronchia l  h ista m i ne 
n.s.  : Statistica l ly insign ificant. 
4 5 
+ 
B m: B m, 
I 3 
1 2  1 2  6 6 
N u n 
() 1 0  11 8 7 
n.s.  n.s .  
B rm Bm; 
I ;:;;- 2 I =2; 2  
0 5 6 6 6 
N rm 
5 6 () 5 5 









B n n 







are infl uenced by 
homogeneous subgroups 
o f  2x m g i m J 
7 
B 11 H 
;SS 
! 2  3 
N n n N lll t 
() 2 6 4 








;;;; s ?:' 6  
2 8 
1 3  
B nn 
5 
0 1 0  
were for the · of this 
divis ion was made according to the d ifferent a llergens 
house dust or  moulds or epidermals) as  the 
ln are very 
A survey of the i s  represented in the n ext table 
Conclt£Sion 
No 
pollen or  
individuals 
F rom the results presented in table 77,  a statistica l ly  s1gnificant re­
l ationship between the degree of the nasal and the b ronchia l  h i sta­
mine reactivity, was found only in s ubgroup 1 under 40 years of age 
characterized by the presence of :  nasal complaints (and manifest 
pol linosis), positi ve i ntracutaneous tests, CNSLD, positive nasal and 
b ronchial provocative tests. 
For a possi b le expl ication of these findings, the reader i s  referred 
to chapter VI I I  (General 
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VII 
EXPERIMeNTAL I NVESTIGATION REGARDING THE 
EFFECT OF NON-SPECIFIC (NON-ALLERGIC) STIMULI ON 
THE NASAL RESP IRATORY MUCOSA 
§ 1.  Introduction 
Non -specific nasal  reactions can be defined as those reactwns 
occur as the result  of  a non-allergic mechamsm physical 
and chemical agents, with the exception of  reactions due to drugs. 
Experiments done with such non-specific stimuli have already 
been mentioned in chapter I I .  More recently, SrEIZER and FRANK 
( 1 966) reported experiments i n  which healthy males were exposed to 
sulphur dioxide by nose and by mouth. 
In this chapter, the results of  some provocative experiments with 
non-specific st imu l i ,  namely, ammonia  and sulphur dioxide, will be 
given. In  each person included i n  this study, the h istamine  reactivity 
of the nasal respiratory mucosa was first establ i shed. These subjects 
were selected from those attending the Pulmonary Division of the 
Department of Medicine, S tate University Hospital, Groningen . 
§ 2 .  Experiments with sulphur dioxide (SO") 
The effect of S02 on the nasal respiratory mucosa was studied i n  
1 0  patients. The same method a s  has been described in  chapter I l l  
for histamine, was used. The following concentrations of  freshly 
prepared sulphur dioxide':· were appl ied, namely 0.03 ,  0 .06,  0 . 1 2 ,  
0 . 2 4  and  0 . 4 8  The results of  these experiments are summarized 
in table 7 8 .  
I n  another trial ,  the response t o  nebulized SO� was assessed simul­
taneously in  the bronchial tree and n asal respi ratory mucosa.  The 
same method was u sed, as has been described for the s imultaneous 
determination of rhe reaction of  the nasal respiratory mucosa and 






A comparison of the  effect of h istamine and su lphur  d ioxide on the  nasal respiratory m ucosa i n  I 0 patients with nasal  and chest 
complaints. 
Nasal  P redicted M easu red 
eo m- va lue  v a l u e  
No. A ge Sex pla ints  CNSLD VC F E Y ,  VC FEY , tl ll lt N n tt P I  r , ,  
2 5  M 6500 5005 3 800 1 675 1 -3 5 . 6  5 . 6  
2 20 M 4270 34 1 6  4000 2725 3 -2 4.2 4.2 
3 1 7  F 3 75 0  28 1 9  3 1 00 2600 5 --- 2 5 .6  5 .6  
4 25  M I 4 1 80 3 2 1 9  3 225  1 625  I - I 2 .g  2 .8  
5 2 1  F 3 5-:!0 28 1 6  3 1 00 2 1 50 5 ---3 7.6 7 .0 
6 1 8  F 4400 3 250 3 500 2650 () 2 8.0 8 .4 
43  M !· 5 3 20 4670 3 025  1 1 75  2 -3 3 . 5  3 . 5  
8 20 F 3 88 5  299 1 3425 2000 1 ·--3 6 .2 6.0 
9 1 6  F 3 685 299 1 2925 1 85 0  1 -3 5 .6  5 . 6  
1 0  43 M 4700 3 7 1 3  4770 3 625  5 4 2 .8  2 .8  
For interpretat ion of the  reaction see  chapter V .  � 2.  
N n n : N asal  h istamine reactivity I expressed as x of 2' mg/ m l  B 11 H  : B ronchi a l  h istamine react iv i ty  ) 
P ,  . I n i t i a l  pharynx-nostr i l  pressure gradient in  c m H"O before topic a l  appl icat ion of SO" 
p l l  Pharynx-nostr i l  pressure gradient in  c m H "O a fter topical appl ication of SO" 
VC · V i t a l  Capacit y 
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A companson of the effect of  h istam ine and nebul ized sulph u r  d ioxide on the nasal  respiratory m ucosa in  
nasal  ami chest comp l a ints.  Th1s  table a l so shows a comparison of  the nasal  and bronchial  react ion to su lphur  
s imple  lung funct ion data of  these patients. 
VC and 
in of Observation of  n asal  
Predicted M ea 'lured predicted 
value \ 'a lue value 
N o .  Age Sex VC FEV1 VC FEY, VC FEV 1 ll 1 1 u  N t t H  P I P I !  m 
l 20 F 46 1 0  3 549 3850  2800 84 79 1 ---3 5 .6  7 .0  > 0.48 
2 5 0  M 4750 3088 4200 1 975  S H  64 2 - I  u 4.R 0.48 
3 1 6  M 2830 2 2 64 2 5 6 )  20 1 2  9 1  89 4 --3 5 .6  6 . 3  0.03 
4 1 4  M 4270 34 1 6  3 540 1 862 83 5 5  I -3 8.4 8.4 0 .06 
5 1 7  M 4 1 30 3304 3 525  2 1 65 l\5 66 -- 1 --3 4.2 9 .8  0.06 
6 1 7  M 504{) 3880 4 1 0>J 2600 8 1  6 7  --1 - 1  5 . 6  7 . 7  0.06 
7 1 9  M 5 200 4004 4 1 40 3465 80  87 4 -2 4.9 5 . 6  > 0.48 
l\ 45 M 3 7 7 5  1 650  3 9 1 2  1 3 75 1 04 l\3  1 -2 4.9 3 . 5  0 .24 
9 49 M 4060 3 1 50 3 1 9 2  1 25 0  79 40 - 1  () 4.2 3 . 2  0. 1 2  
1 0  5 7  M 4 1 1\0 27 1 7  4587 24 1 2  1 1 0 89 () - 1  5 . 6  5 . 8  0.48 
For in terpretation of the reaction see chapter V .  * 2.  
N t l l l : N asal  h istamine react i v ity  
H 1 1 n  : Bronch i a l  h istamine react iv ity expressed as x of 2 x  m g / m l  
Pt . I n it i a l  pharynx-nost ril  pressure gradient in c mH"O before nebul ization of SO" 
P 1 1  • P harynx-nostril  pressure grad ient i n  cmH20 after nebul ization o f  SO� 
VC : Vi ta l  Capacity 
FEY 1 :  Fort:ed Expiratory Volume in  rme second 
rea c l  ion''' 
H istam ine 
0 N s 0 
-l-
B ;-; 1 1� : B ronchial  t h reshold va lue  to SO" (a decrease of the VC and/or FF.V 1 o f  1 0  or m ore) 
s 
� Table 80 
00 A companson of the effect o f  h ista m m e  and <I mmonia on the nasal respiratory m ucosa in 20 patients w1 th  na'ia l  and chest 
compla ints.  
N asal  Pred icted M e;p,ured 
eo m- value value " 2  P 1 "  
No.  A g e  Sex p la ints  C N S L D  V C  F E V 1  V C  F E Y ,  B 11 N 1 1 1 i p I P I I  
20 M 5550 4 274 4450 2750 I --2 5 . 6  1 2.()  0 .256 
2 2 !  M !-, 5 5 20 4 1 3 0 5 J 7 C, 4400 5 --4 7.0 26.0 0.064 
3 3 5  M J� 492 1 3 59 5  4 9 5 0  3 600 4 --2 8.4 1 7. 0  (1.064 
4 20 F 4 3 5() 3480 40"0 3 200 2 · -·3 2 . 1 8 .4  0. 1 28 
5 34 F 3 39 1 )  2475 2975 2850 6 I 5 . 6  1 0.0 1 .024 
6 60 M 4 1 65 2 707 3 800 2 3 00 2 4 2 .8  7 .0  1 .024 
7 3 0  I\1  4 85 1 )  354 1 4 5 2 5  3 3 00 4 I 4 .2  1 0. 8  0.5 1 2  
8 3 6  F 3 6 1 0  2635 25 51) 1 5 8 7  2 -- 1 7.0 1 8 .2  0 .256 
9 1 7  M 4480 3 5 84 3 X 2 1  2800 5 · ·-3 8.4 1 9 . 6  0. 1 28 
1 0  5 4  F 3 5 5() 2475 3 001) 2 3 25 6 3 2 . 8  4 . 2  1 .024 
1 1  43 M + 5 3 20 4670 3025 1 1 7 5  2 ,j 3 . 5  9 .0 0 . 1 2 8  
1 2  2 2  M 5 3 9 ' ,1 1 50 5 3 7 5  4350 4 -·3 2 .5  9.0 0.256 
1 3  1 3  M 4000 3 200 3 300 2275 4 -3 4.5  1 2. 6  0.064 
1 4  1 7  M 4251) 3 300 3 8 51) I K 50 0 --3 3 .(l 7 .0 0 . 1 2 8  
1 5  2 2  M 4880 3 700 3 1 87 1 77 5  () --3 20.0 0.064 
1 6  5 5  M 3 60 '  2343 2950 2 1 25 l I 1{ . 6  1 6.0 0.5 1 2  
1 7  45 1\1 4 1 50 2 R64 4351) 2 700 2 -2 5 . 6  1 5. 0  0. 1 28 
1 8  3 3  M 4550 3 650 3 8 2 5 2850 1 1 3 .0 1 2. 6  0.5 1 2  ·' 
1 9  4 6  F 3 42fl 2 3 60 2 1 7 � 1 500 4 2 6.0 1 3 .0 0.5 1 2  
20 45 M 4250 3 25 0  3 800 2075 5 2 7 .3  1 6.0 0 .5 1 2  
For interpretat ion of t h e  react ion see ch apter V ,  2 .  
N ll li  : N a s a l  h istamine react iv i ty  I expre-;-;ed as x of 2 '  mg/ m l  B ronch i a l  histamine react iv i ty  I 
I n i t i a l  pharynx-nostr i l  pressure gradient in c m H "O before topical  appl ica t ion of ammonia  sol u t ions 
Pharynx-nostr i l pressure grad ient i n  c m H "O a fter topical  : 1ppl icat ion of ammonia solut ions 
Ill. � 4 
Volume i n  one se.:ond. 
Oh<;ervat ion of nas:d 
react iun * 
H istamine 
0 N S 
Ammon i a  
0 N S 
Table  8 1  
A comparison o f  t h e  reaction 
ammonia in 20 patients 
0. 1 28 
Ammonia  
0.256 
mucosa to h ista m i n e  
complaints. 
N as a l  h istamine  expressed 
9 
2 
x of 2 x  
0 
9 
tree to nebuli zed h istamine These 
are summarized in 79 .  
1 .  o f  sot n o  o n  nasal respi ratory 
mucosa in patients with nasal and chest complaints,  on 
contrary, topical  appl ication of histamine caused p ronounced 
effects. 
2. In a number of  patients (5 out of  wi th and chest 
complain ts, and an increased reactivi ty of the respiratory 
mucosa to h istamine, nasal hypersecretion accompanied 
a sl ight swell ing (2 patients in  this - see table 
79)  occurred following nebulization of 502• Furthermore, 
severe bronchia l  obstruction occurred in 8 patients (tota l :  1 0) 
with an increased reactivity of the b ronchial tree to histamine. 
§ 3 . Experiments with ammonia solutions on the nasal respiratory 
mucosa 
The effect of ammonia  on the nasal respiratory mucosa was studied 
in 20 patients. Mounting concentrations of ammonia':· were applied 
to the nasal  respiratory mucosa by us ing the same method as in the 
case of histamine provocation (see chapter I I I ) .  The concentrations 
were: 0 .008 ,  0 . 0 1 6 ,  0 .032 ,  0 .064,  0 . 1 2 8 ,  0 .256 ,  0 .5 1 2  and 1 .0 2 4  °/o. 
A survey of these results ,  is represented in table 80 and 8 1 .  
Conclusion 
1 .  Topical application ammoma to the nasal respiratory mucosa 
P repared by t i t rat ion with HCL 
1 79 
111 patients and over 40 
years o f  age, caused main ly hypersecretion to a minor 
degree, a swell ing o f  the mucosa. Histamine on the o ther hand, 
caused a of mucosa 
a s l i ght nasal 
2 .  A staristicall y significant relationship was found de-
gree the n asal h istamme and -ammonia reactivity. 
1 8 0  
VIII 
DISCUSSION AND CONCLUSION OF THE INVESTIGATION 
CONCERNING THE REACTIVITY OF THE NASAL 
RESPIRATORY MUCOSA 
§ 1 .  Practical problems in the achievement o f  the reactivity o f  the 
n asal respiratory mucosa 
The reactivity of the nasal respi ratory mucosa can be considered 
as the central theme of this thesis .  I t  is defined as  the lowest con­
centration  of  h istamine causing a change in the pharynx-nostr i l  
pressure gradient, twice the init ial  pressure value (see chapter I I I ,  
§ 4 ) .  
This working definit ion w as chosen a s  a starting point for dis­
cusion since a close analysis of  thi s  definit ion wi l l  reveal the dif­
ferent problems involved, i n  a logical manner. 
This definit ion i s  based on  the following suppositions. 
a .  H istamine can be regarded to be representative for other possible  
stimu l i  caus ing a reaction i n  the nasal  mucosa. 
b .  Respiratory mucosal changes in the nose are accompanied 
by changes in the nasal passage. 
c .  The parameter applied in the assessment of  the n asal  passage i s  
most suitab le  for thi s  i nvestigation.  
d .  The results are not influenced by  the techn ique applied. 
These suppositions cannot s imply be accepted and therefore, some 
elaboration is needed. 
ad a .  Whether histamine can be consi dered to be representative for 
other st imul i  has  to be confirmed b y  further investigation. However, 
in thi s  investigation, h istamine was used as the "model agent" ; 
therefore, the effects of other stimuli were a l l  compared with the 
effects i nduced by h istamine. 
1 8 1  
ad b. In  I I I ,  § 3 ,  i t  was demonstrated 
in the nasal passage i s  accompanied a 
mucosa .  In  this regard a problem l ies in 
of nonon -
the mucosa not 
the mucosa. Changes, as for mstance 
a change 
of the nasal 
interpretation 
of 
indicate changes of  the nasal mucosa; however, it does not neces­
sarily indicate a narrowing of  the nasal passage as  in the case of 
a swel l ing  of  the mucosa with subsequent i ncrease of the pharynx­
nostril pressure gradient. 
In v iew of the cl inical  importance of  changes in the nasal passage, 
e.g. nasal obstruction, thi s  restriction is not considered as a disad­
vantage. However, a more fundamental description i s  required for 
the conception "reactivity of the nasal respi ratory mucosa". At­
tention wi l l  be p.:tid to th i s  problem. 
ad c. As a parameter for changes in  the nasal passage, a certain 
degree of  alteration in the pharynx-nostril pressure pradient has 
been employed (chapter I I I ,  § 4) .  
The pharynx-nostril pressure gradient is related to the velocity 
of  air flow through the nasal chambers. Variations of the velocity 
of air flow (different "flow without changes in the nasal 
chamber(s) no swel l ing of the mucosa] , are associated with 
changes in  the pharynx-nostril pressure gradient. Thus ,  even though 
the calibre of the nasal chambers remains constant, d i fferent values 
for the pharynx-nostril pressure gradient wil l  be obtained for dif­
ferent, "flow rates", and cl inical ly ,  "flow rates", may vary from 
one respi ration to another. 
In  this investigation, the yo]ume of air through one nasal chamber, 
as well as the pharynx-nostri l pressure gradient chapter I II ,  
§ 3 ) ,  were registered s imultaneously during normal respiration. 
From the results obtained by comparison of the different para­
meters (chapter I I I ,  § 4) ,  it appears that a change in the pharynx­
nostril pressure gradient twice the init ial  value, following the ap­
plication of  h istamine, i s  accompanied by a change in the n asal 
passage (observed as being mainly a swelling the mucosa) . This  
cntenon seems therefore acceptable in  the  assessmen t of  the 
1 8 2  
for the assessment 
that the nasal passage was 
ad d .  Possible sources of  error, can be 
in the assessment the 
influence mechanical 1 rr1tat1on and 
effect on obtained 
structure on 
nasal h i stamine reactivity 1s influenced by anatomical 
structure in a distinct deYiation of  the nasal septum 
(chapter I I I ,  § 6). An increased susceptibi li ty of the nasal mucosa 
to histamine exists at the side towards which the septum i s  deviated 
and, there is  an increased pharynx-nostri l p ressure gradient. 
This relationship between the in it ial  pharynx-nostril pressure 
gradient and histamine of the nasal respiratory mu­
cosa, may furnish an argument against the applicability of the 
ing definition of the nasd histamine reactivity. In this regard, 
howeyer, the i nitial pharynx-nostril pressure gradient can probably 
be taken as an indicator for a certain nasal  anatomical structure 
with a certain cl inical syndrome. The problem regarding the init ia l  
pharynx-nostri l  pressure gradient, extends the discussion to the pro­
b lem concerning the relationship between certain c l inical syndromes 
and the reactivi ty of the n asal respiratory mucosa, which is  described 
in  the next paragraph. 
§ 2 .  The problem o f  the relationship between the reactiVIty o f  
t h e  nasal respiratory mucosa a n d  the clinical picture 
The design for an investigation concerning the relationship between 
the reactivity of  the nasal respiratory mucosa and c l in ical syndromes, 
has an epidemiological character. In  the case of  such an investigation,  
selection of  subjects must aYoided, which implies an investiga­
tion on the of samples taken at random from a "normal" po-
1 8 3 
pulation. On an investigation was perfo rmed in  rwo 
epidemiological groups (see chapter IV) .  
The histamine  o f  the nasal respiratory mucosa had  to 
m 2 X 1 00 a 2 1 
Therefore, a in the number o f  histamine concentrations 
described in chapter I l l ,  § 3 ) ,  was n ecessary. This reduction, however, 
has no influence on the principle of the assessment of the reactivity. 
Descriptzon of the clinical syndrome 
Two possible approaches can be considered in defining a "clinical 
syndrome" in such an investigation : 
a. the reactivity of the n asal mucosa can be assessed at random 
by the investigator,  who at the same time inquires about n asal 
complaints in order to obtain a clinical diagnosis ; 
b. the nasal h istamine reactivity can be assessed at random by the 
investigator from a randomly chosen group of  subj ects in whom 
the nasal complaints were recorded by trained medical s taff 
members, using a standardised questionnaire. 
Since an independent assessment of the reactivity of  the n asal 
mucosa and of  the nasa l complaints cannot be  obtained by  the first 
approach, the second approach seems most suitable, and was chosen. 
For obvious reasons the epidemiological survey including 2 X 1 000 
individuals, the characterization of  the  nasal complaints - had to 
be simple. 
The epidemiological "picture" of nasal complaints, obtained from 
these subjects over 40 years of age, can be  summarized as follows. 
a. The difference in p revalence of  n asal complaints as compared 
with data from the l iterature, al though not significant, i s  pro­
bably due to the use of  different questionnaires. 
b .  Over 40 years of age, no "age pattern" concerning rhe complaints 
exists, which i s  in  accordance with the l i terature. 
c. Generally, a predominance of  males with nasal complaints exists. 
1 84 
I t  is not clear on which mechanism this difference is based. I t  
may b e  taken into account that males are more frequently ex­
posed to exogenous s timuli  than females. Furthermore, specific 
endogenous factors (hormonal) should be considered as a pos-
d. 
e .  
made the data of this 
over 40 years of  age 
Furthermore, data do not sett le the question 
these n asal  corresponds with 
the c l in ica l  as "vasomotor rhinit i s" ,  which i s  not 
described m the l iterature chapter I I ,  § I t  is 
highly probabl e  that the nasal complain ts are related to this con­
dit ion. 
Relationship between the histamine reactivity of the nasal respira tory 
mucosa and m groups 
A s ignificant relationship exists between the nasal  complaints and 
the h istamine reactiv i ty of the nasal  respiratory mucosa in the two 
In an attempt to specify this  relationship, 
should b e  
a. an increased reactivity of the nasal  respiratory mucosa is present, 
when exposure in nasal  obstruction, hypersecretion or 
sneezmg a combination of  these) ; 
b. a of the epithelium and complaints causmg 
an increased the nasal  mucosa. 
A final conclusion from these two possibi l it ies seems difficult ,  
arguments in  favour o f  the l atter are 
in  subjects with a distinct deviation of the nasal septum, 
increased reactivity of the nasal  mucosa, and increased in itial 
pharynx-nostri l pressure gradient co-exist a t  the narrowed 
side; 
the finding that the histamine reactivity of  the mucosa, 
both the · · · pharynx-nostril pressure g radient, and 
1 85 
m the epidemiological group 
mucosa, arguments a re not as yet 
ciation can only expl ained if other 
disguising the relationship between nasal  h istamine 
and the initial pharynx-nostril pressure gradient. 
c .  Finally, another poss ibi l i ty should considered, i .e. ,  
h istamine reactivity and nasal  are influenced m -
dependently an unknown factor. 
Clinical ly, the conclusion can be made that an 
the nasal repiratory mucosa to is  pathognomonic  
nasal complaints as seen m "vasomotor rhin itis". 
No sex of  degree 
histamine holds true 11  respect to an age effect 
in  persons over 40 years of age. the two random 
samples, a marked the nasal histamine reacti-
exists : the is  found to 
be much 
group of Vlaardingen than in  the group 
nasal complaints arc not i ncreased to the same 
been mentioned, a statist ical ly significant between 
the initia l  pressure 
logical groups. 
It seems reasonable to explain the difference between the two 
epidemio logical groups as the resul t  of  the i nfluence of an "environ-
mental  factor". The precise n ature of thi s  i s  
Furthermore, the mechani sm by  which this  "envi ronmental factor" 
acts upon the nasal respiratory mucosa, cannot be inferred from 
the results of th is  study. The following explanation can 
be considered: of the "environmental acts m 
the same way as h istamine;  means this more or less continuous 
"natu ral" exposure to "mucosal active , less exogenous 
1 86 
necessary to a 
usmg the 
the i nitial 
a l teration" it may 
age of  40 years, with 
be demonstrated over 40 years. 
the "S" 
is i n  accordance with 
exists on  the degree of  





The age factor is more or  an indication as to the duration 
of  the exposure to stimul i .  A related problem i n  this 
regard i s  the exi stence of a "pure age effect" on  the degree of the 
h istamine  of the  nasal respiratory mucosa. To this 
1 11  
group 
the the h istamine reactivity was compared 
and over 40 years of age; the older age 
epidemiological groups 
results are summarized in 
compared with data from the 
without nasal complaints) . The 




4 & 5 
2 & 3 
() & 1 
Table 82 
of the degree of  the nasal h istamine react iv i ty  i n  the control groups 
40 and > 40 years) of  the patient group.  with "normals .. from two 
epidemiological groups. 
Control groups Sel l ingen 
Epidemiological  
40 years 40 years(  40 years) 
9 5 53  
20 1 1  1 
9 I 4 
2 1 3 
groups 
Vlaardingen 
( 40 years) 
1 9  
3 
5 
1 1  
- 3  & -1 4 0 0 2 
of t h e  nasal respiratory mucosa 
m g; m ! .  
A significant d ifference exists b etween the c l inical group over 
40 years of  age and the random sample from Sel l ingen with respect 
to the nasal h istamine Therefore, the 
1 87 
c l in ical group 
T h e  
N asal  com pla inb 
l nlracuteaneou'i 
C N S L D  
N asal provocat ive te-,l 
A 
nasal respiratory 
viz .  the nasal 
are shown in  the next table. 
Table 8 3  
o f  t h e  h is tamine react iv i ty  o f  t h e  n a s a l  
n a s a l  complaints. in t :acutaneous tesh posi t ive 
posi t ive ( ) or  nasa l  provocat ive 
4 0  
results  are  
S u bgroup 
40 y rs 
3 9  1 8  
48 
8 .2 1 7  
4 
of the n asal rec,pi ratory 
n1g 
on the h istami ne 
- 1  
2 3 
69 
I 1 4  
1 6. ! 2 6  
4 5 
7 6  
4 7  
the  
extsts m patients w ith nasal  complaints ,  
threshold m 
found to be h igher 
complaints under 40 years 
of  age than m those over 40 years 





the · to exogenous 
1 8 8 
explanation of this 
o f  mtra-
an tm-
§ 3 .  Interpretation o f  the results regarding the effects of pharma­
cological and chemical stimuli on the nasal respiratory mucosa 
In the 
. In  the next table  a 
conetse concerning the actions d ifferent 
substances and mucous glands both from the 
l iterature and experiments. From the literature it appears, 
i n  some instances qualitative as  as quantitative differences 
exist \V i th respect to action of  these agents. 
I t  must be poin ted out  that in  these 
One of the most 
d ifference of effect 
striking findings of  these experiments, is the 
between histamine and acetylchol ine on the 
mucosa as 
gest that phenomenon 
is based on the contraction 
i n  the permeabi l ity, 
V, § 2. These findings sug­






A representat ion of se lect ive effech of pharmacologica l and chemical  agents on the vasc u l a r  system accord ing to the l iterat ure 
and own observation. 
H istamine 
Compound 4 i'l / 8 0  
Isoproterenol 
A l lergens 
Ammon i a  
Su lphur  dioxide 
C' Constrict ion 
D :  D i latat ion 
L iterat u re 
Vascu l a r  system 
I n c rease i n  
A rterioles Precapi l lary sphincters Venulcs 
c D c 
D c D '! 
c D c 
D i la tat i on (not '>pecified ) 
Act ion by h i-,tamine release'? ') 
c cc c ? 
c ') '? ? 
? ') '? ') 
'! ? ? 
0: Swe l l ing of the m ucosa 
S · N asal  h ypersecretion 
N: Sneezing 
For interpret at ion o f  react ion '> C C  table  5 3 .  
I ncrease i n  
mucous 








Own observation * 
0 s N 
.j. 
m nasal respiratory mucosa. 
The no occured 
of compound 
the local 
may be due to : 
endogenous 111 VIeW of 
this possibi l ity seems very unl ike ly;  
inadequate concentration of this  compound at the site of  
a l so  seems doubtful ;  
a too s low l iberation of histamine this compound in man 
the protective effect of mast with certain releasors, 
such as this ( 1  
I n  o f  substantial evidence, that h istamine released this 
compound chapter V, § 5 ) , it remains to be  demonstrated which 
these possibi l ities other possib i l ities) holds true in our case. 
Isoproterenol 
The action of isoproterenol (beta-receptors) on the bed 
resembles that o f  histamine to a certain extent (except for the action 
on the p recapi l lary sphincters) , and may probab ly  be  fitted i nto 
the described b asis phenomenon o f  the reactivity. 
1 9 1  
i?e!�ose:- Drug 
[ .-----1-. A-d-s-or-p�.,..ic-n b-=r-ca-/tcc-o,-7ic-su--:6--­
stance by l?eporin-conloming l 
granules of most a;!!s 
Forms complexes wt!IJ !nferads w;/IJ vital 
acidic mucopo!ysoccfarides cors!J/um!s of various 
of ground subs/once ce/,s p!Jo/t;(olipids, 
�, 
AT/? nuc eic aCids, 
' e!c. 
\ 
\ 2. Swelling granules and 
\ disruption of masf cells 
\ I) � • �jJ" . \ "�JtJ @ '  � • rl' • 0 
• fJJ � 
® I 
3. Ingestion c{ shed granules 
by fibrob!asfs 
(m;ce/!op!Jagosi.S) �I Cell injury 
\
_ 
� � , and death 
-,--.__ --- � • � --:-=- - ' ' ·  . .  
- . -�--= �- : __ ·�·:...(1). : : � :  ; 
Fig. ! 9  
Proposed mechanism of t h e  protective aspects o f  m ast  cel b  w i t h  certain h ista­
m i ne-releasing agents. such as compound 48/80.  
(Accord ing to H igginbotham. ! 966). 
Ammonia and sulphur dioxide 
The mechanism(s) by whi ch these s ubstances act on the nasal 
respiratory mucosa i s  (are) unknown . The reaction pattern to a 
certain extent "resembles" that induced by acety lcholine. This 
reaction i s  probabl y  based on a reflex (para-sympatheti c  stimulation) .  
Reactions of  the nasal respiratory m ucosa, e .g .  hypersecretion and 
swell ing, seems to diverge. With reference to the way of  assessing 
the reactivity of  the nasal respiratory mucosa, i t  must  be stressed 
again, that the investigation of the reactivity is mainl y  confi ned to 
a certain reaction (swell ing) of the m ucosa, ·which in a l l  probabi l i ty 
depends upon a contraction of the smooth muscle cells of arterioles, 
venules, and sphincters at the end of the venous sinusoids .  
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s ystem, o r  v1a 
respiratory mucosa IS 





Thi s  not apply, for  panents positive nasal 
pollen provocative tests ,  s ince tests were not performed during 
the pollen season so that in regard a "natural exposure" can 
be disregarded. Therefore, one should consider that the process of  
sensitization, e .g .  the  binding of  reagin to the  ce l l  s urface, has  giYen 
rise to alteration i n  the reactivity of rhe contractile elements. 
Al though this explanation may in the conception of 
convincing arguments i n  of  this possib i l i ty are smce 
the skin histamine thresho ld  Yalue i s  not · In indivi-
duals  as compared with non-allergic subjects. Another poss ibi l i ty 
to be considered, is that the positive nasal p rovocative tests can b e  
explain ed v i rtue o f  the i ncreased h istamine of  the 
mucosa ; i f  this i s  accepted, then it should be stressed that the 
increased nasal histamine co-exists with, but · 
of the process of sensitization . To test this poss ibi l i ty ,  the 
of  nasal histamine reacnvny was compared in nvo groups 
of patients 40 years age, as in  table 8 5 .  
Table 8 5  
A com parison o f  t h e  degree o f  the nasal  h i'> ta m ine react iv i ty i n  pat ients w i t h  
posi t ive a n d  negative na'ial p rovocative tests to house d u s t .  moulds and epider­
m a ls. A l l  t hese pat ients had s im i l ar symptoms (see chapter V I ). 
N ll H :  H istamine 
expressed 
-- ! 
Posi t ive 
1 3  
49 
Provocat ive test 
of  the n�:sal respi ratory m ucosa 
mg: m l .  
Negat ive 
5 7  
1 8  
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cannot 
rn tracu tan eo us 
that the process 
1s not Important, then it can 
test is determined 
exists i ndependently 
mcanmg that the reactivity o f  mucosa 1 s  not 
determined 
Final ly, the relationship 
pi ratory mucosa and the 
Theoretical l y  
the  nasal res­
considered . 
a. the anatomical 
d ifferent ;  
and bronchial tree 1 s  
b .  tree arc present 111 a 
c. resp1r,1tory mucosa i s  different 
l i1 
wi l l  eXISt 
.f with 
play the most important 
prob is that explanation 
the provocative tests wi th dust, moulds 
genesis 
may hold true 
epidermals, but 
not the pol len provocative tests. 
It seems doubtful that this relationship (between the 
the nasal respiratory mucosa and the bronch i a l  tree) 
the of  the a l l ergen 
it  holds true for the · 
! 9{ 
reactiv i ty 
should 
to 
respi ratory tract. 
§ 5. Final remarks 
It is clear the 
mucosa" is  an extreme simplification and 
or pathophysiological processes i n  mucosa 
on rcacnon to stimul i .  It i s  not intended to provide a more detailed 
b iochemical evaluation. In fact, it stil l remains a 
problem whether one or more processes play a role, or  orze 
exist. A certain "variegated" conception 
is necessary when the described arc 
The fol lowing should be considered i n  the interpretation 
the degree of of the nasal respiratory 
mucosa. 
1. Mechanical 
A relationship exi sts between the hi stamine the 
respiratory mucosa and the init ia l  pharynx-nostri l  pressure gradient 
in patients \Vi th an anatomical lesion, vtz. septum deviation .  
the degree of reactlvtty cannot be inferred from 
this factor. 
2. 
An intensified exposure to exogenous the 
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3 .  
In with nasal a n  age 
the degree of  reaction of the nasal respiratory 
[ this degree i s  found to be h igher 
dividuals under 40 years of  age than 
smooth muscle 
Since no 
5 .  
exists altering 
the 






In chapter, a 
SUMMARY 
of 
1 s  g1ven of  the anatomy of the 
externa l  and interna l  nose, the histo logy nasal mucous mem-
\vays 
sneezmg. 
Final ly,  a 
111 the 
1 rn ta tlOn . 
I !  
supply. Attention i s  
the mucosa, the 
secretion 
of  the  l iterature i s  given, deal ing with 
tree upper respiratory tract 
An attempt reVJew vast array of 
on pol linosis and "vasomotor rhinitis". 
The first paragraph i s  concerned with pol l inosis and begins with a 
brief introductory note summarizing some of the earliest observations  
and  experiments. the  aetiology and  symptomatology of  th i s  
condition are di scussed and  the inf luence age and sex, fami ly  
and personal h istory and the associated manifestations are  described. 
nasal mucous 
are pointed out. 
course of  pol l inosis is out l ined and 
of the  mucosa described. , the 





and personal h istory,  mam-
are described. The l ikely c l inical course  
sketched. Fu rthermore, the  pathological changes o ccurring in  the 
nasal tissues and the l aboratory f indings,  are described an d compared 
with those seen i n  poll inosis patients. the clinical p ictures 
of the mucous membrane encountered on rh inoscopic  examma­
tion, arc mentioned. 
This chapter ends 
"ic and b 
a d ifferent ia l  
The cl inic,1l 
rhinopathy .  
differentiation nasal  viral affections was con­
for this · and i s  therefore not 
Ill 
Tl11S chapter deals with the assessment 
nasal respHatory mucosa. In  the introduction 
the 
(§ 1 ) 
of the 
i t  i s  pointed out 
st imulus and i ts effects, the 
between the 
in  order to 
respi ratory mucosa. 
effect, 
should be 
Histamine i s  most commonly the and its  effects 
arc briefly characterized. 
For the measurement 1t 1 s  stated that lt shoul d  
b e  measured directly, , requires d i rect intranasal 
manipulation. The anatomy of the nose m akes it d i fficul t  to carry 
out these d irect measurements. The d isadvantages of  these direct 
methods are further briefly outl ined and i t  is concluded that chan­
ges in the nasal passage is the most appropriate parameter for 
the me,1surement o f  the reaction o f  the nasal mucosa, s ince changes 
1 9 8  
either decongestion o r  pro-
will cause in the nasal passage. 
nasal m § 4 . 
the 
esnma-
Different cntena are postu lated, 
i t  i s  concl uded that the 
d iscussed and compared and 
2 )  of  2"  mg 
twice the 
pharynx-nostri l pressure g radient ( "2P(), is the best 
for determination of the nasal  This cri terion has been 
appl ied in  a l l  further  c l in ical and epidemiological  i nvestigations .  
In fifth p;uagraph, some sources of error in this 
assessment of  the the n asa l  respi ratory mucosa, namely, 
the o f  mechanical i rritation (repeated i ntranasal  applica-
the 
can 
and of the solvent of  are  F rom the 
are drawn that both these possibl e  sources of error 
The n ext paragraph (§  6)  i s  concerned with two questions : ( 1 )  
whether  a difference exists i n  the reactivity o f  the nasal  mucosa 
the mode histamine appl ication i s  changed (topical app lica-
tion or  nebulization, and whether  bronchial  reactions occur when 
rhe histamine i s  nebu l ized or  topica l l y  applied. D uring topical ap-
the reaction the mucosa occurs at concen-
trations in comparison to nebulization difference: -2.2 con­
centration This is thought to due to a higher 
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a reaction of the 
or the imme-
d iate increase of  pharyngeal pressure and increase of the 
pressure in the l ower respi ratory tract on the cal ibre the bronchi ,  
or  due to neurogenic factors from the mucosa or  nasopharynx. 
Paragraph 7 i s  concerned with the · of the 
structure on the nasal histamine reactivity. studies were done 
to answer 2 questions :  ( 1 )  whether a the 
mi tia l  p ressure gradient and 
whether a difference exists in the nasal 
1 s  a 
the l eft nasal  cavltles m with 
of nasal  mucosa i s  
· of 
i ni t ia l  pharynx-nostr i l  
\vhen there 
the histamine 
s ide. It i s  concluded that the nasal  certam extent, 
influenced the structure, but anatomical 
1 s  no m::lJor disturbing · m assessment the 
nasal h istamine in reaction are therefore 
probably  due ro a fundamental  factor, rather  than i ncidental causes. 
In 8, a good reproducib i l ity of  the histamine 
reactivty i s  demonstrated (table 22) .  
After a brief review of the  l i terature concernin g  the  so-cal led 
cycle, the author's resu l ts are I t  
i n  S subjects, without nasal complamts, an 
of reaction occurs i n  the nasal  mucosa both 
with n asa l  complaints, a l ternating 
200 
probab ly  does not p l ay a 
of the histamine 
found that 
a l ternating cycle 
i n  5 patients 
The 





present, a br ief  review of I S  pre-
concerning the prevalence of  complaints. F rom these 
that apparent ly no age effect 
age, that a 
"en vironmental facwr" and a 
importance. The effect o f  mentioned a s  
t o  b e  of no importance 111 t h e  p revalence o f  n asal complaints .  
In  the same paragraph (§ resu l t s  author's epide-
survcys arc p resented in deta i l .  epidemiological 
surveys ha v·e carried out i n  random samples of  populations 
40 o f  of  two 
a rea free from industrial a i r  
5 39  males 5 2 1  
s i tuated i n  an i ndustrial pal ­
subjects investigated : 6 5 1  males and 5 3 7  females ) .  
A concise resume these resu lts, given m detail in  chapter IV, 
be presented here:  
1 .  A higher prevalence o f  complaints i s  found in  the random 
of Vlaardingen as compared with pro-
means in the 
o f  nasal complaints country. 
has been found on the  prevalence o f  nasal  com-
40 year-, o f  age. 
2 0 1  
2. No age IS o n  com-
3 . 
4.  
J .  and chest 
complaints. 
6 .  A striking d ifference, in respect to the nasal histamine reactivity, 
has been found between the two random samples and our patient 
group, n amely, a predominance of s ubjects in the patient group 
reacting a t  the lower histamine concentrations (table 34  ) .  
7 .  A marked difference concerning the nasal histamine reactivity 
between the two random samples was also present :  more subjects 
from the sample of  Vlaardingen with lower h istamine threshold 
This finding has been in terpreted as the of the 
influence of  an environmental factor (industrial air  pollution) .  
8 .  A s ignificant relationship exists b etween the  nasa l  complaints and 
the histamine reactivity of  the respi ratory mucosa in  the 
two 
9.  A comparison of the two randam samples reveals a striking 
difference: the percentage of subjects without nasal complaints 
wi th a low d egree nasal histamine reacti vity, viz. 2;, mg/ml 
in  the group (49 °/o ) ,  is n early three times 
higher in the Vlaardingen group ( 1 8  a predo­
minance of  i ndividuals with nasal  complaints and a nasal hista­
mine reactivity of 2:3 mg1ml 3 ) ,  i s  present i n  the Vlaar­
dingen sample. In cases w ith one single nasal symptom, the 
nasal h istamine 1s mainly m those with 
only nasal obstruction or sneezing 111 contrast to those w ith 
hypersecretion. 
1 0 .  No age effect on the nasal histamine reactivity can be  demon-
strated fig. 1 1 ) .  
1 1 .  A predominance of  males with lower h istamine threshold 
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in comparison with the  females i s  found ;  when the  nasal com­
plaints are taken into account no sex difference, however, is 
threshold value has been to be 
Prevalence 
"Normal values" in mg/ml 
3 2  




0 . 1 25 
Table 86 















1 3 .  No statistica l ly  significant relationsh ip i s  present the 
mitial pharynx-nostri l  pressure gradient and the n asal  h istamine 
and no  association h as b een demonstrated b etween 
the init ial  pharynx-nostri l pressure gradient and the com-
plaints in  the two random samples. 
1 4 . However, a comparison of the two random (with nasal  
complaints) in respect to init ia l  pharynx-nostril pressure 
gradient, reveals a s light but statistica l ly  s ignifi cant difference. 
The same holds true for those without nasal  complaints ,  although 
the difference between the mean values is not significant. We 
have not been able to expl ain  the difference i n  the · 
pharynx-nostril pressure gradient between the two random 
samples .  
Chapter V 
Chapter V deals with the effect of different pharmacological 
agents on the nasal respiratory mucosa in man.  A brief introduction 
(§  1) summarizes our knowledge to date concerning the mediation 
of  al lergic (specific) and non-allergic (non-specific) reactions i n  the 
human being. It i s  pointed  out that this i s  a field which i s  s t il l  
developing and a s  yet remains l argely  descriptive. 
Attention has been paid to certain effects of  these pharmacolo-
gical agents, namely, the effect on : 
smooth muscle 
blood 
capil lary permeabi l i ty 
mucous glandular secretiOn 
eosinophi l s .  
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adrenaline  and  · 
and are described, data regarding 
and the effects of on the 
in these patients arc compared with those 
can be  summarized as  foll ows : 
1 .  Histamine causes a marked swel l ing  o f  respiratory 
l'i llcosa accompanied by increased secretion and 
2. Acctvlcholine causes an i ncreased nasal sometimes ac-
com panied of the nasal  res pi ra tory 
3 .  5-Hydroxytryptaminc (2 b radykinin (0 . 1  
mucosa. 
compound 
(1 mg  no effect on the 
as appl ied in this study. 
respiratory mucosa, 
4. Adrenal ine causes a marked "'-'·v' '"-'-JU of the nasal  respiratory 
to the nasal  res-mucosa, the appl ication 
p1ratory mucosa m a 
VI 
I n  the sixth chapter a description i s  given concerning the experi-
in vestigation of  effects of  a llergens on the nasal 
tory mucosa and the b ronchial tree,  and rhei r relationship with the 
reactlnty. 
The first paragraph is a general i n t roduction about the a l lergic 
reaction, and the a l lergens are class ified according  to their mode 
of entrance into the human body. 
A concise resume of the l i terature concern ing the nasal  bron-
chial provocative tests from the earliest reports to date, is pre­
sented. Final !y, problems i nvol ved in  the eYaluation the nasal 
and bronchial provocative tests are discussed. 
The questions are raised :  
A .  Does a relationship exist b etween t h e  results of the 
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cavite tests w ith and the cl inical pn:-
or 
B.  
C. Does a 
resprr;ltory 
In the 
:tre reported 11  
exrst 
and the 
wh ile a ful l  account of  the 
pollen, house dust, moulds 
These can be  
A .  
In  the  case 
provocatrve test 
with 
in a l l  these 
been found.  
a posmve h istory of  
has been found to be h igh ly 
pol l inosis, a positive 
a positive intracutaneous test to 
the n asal 
v1z. 11  every 
been found;  
a lso 
Manifest pol linosis has been found to l ess over 40 
years of age ; in those encountered, a reaction of  the nasal mucosa 
usually occu rs at h igher pollen concentrations than in  patients under 
40 years of age. 
In  subjects with a history pol l inosis but mani fest pol-
l inosis anymore over 40 years of no  reaction the 
nasal  respiratory mucosa h as been found fol lowing the provocation 
pollen, a lthough a positive in tracutaneous test has been foun d  
m a l l  these individuals. I n  subjects with a n egative h i story of  pol­
l inosis ,  but with a posit ive intracutaneous rest to pol len,  no reaction 
of the nasal respiratory mucosa to pol len h as been found. 
On the other hand, in the case of house dust, moulds and epider-
a negative provocative test i s  present not only in sub-
jeers w ithout nasal complaints, but 111 those w ith nasal com-
plaints; however, the nasal complaints cannot be attributed 
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certamty to an 
i t  has been found that 
the patient has 
test to the 
of 
40 
suspected the intracutaneous test - b ut, 
when the nasal provocative test is positive, 
complaints and intracutaneous 
I n  11  cases, num-
tests are found m under 
case of poll inosis .  
ad B.  Relationship between the nasal histamine reactzvzty and the 
reaction of the nasal respiratory mucosa to allergens 
A significant relationship is p resent between the degree of the 
nasal h istamine reactivity and the presence of  a positive or  negative 
provocative test with an a l lergen, viz .  in the case of  a positive 
provocanve test, the reaction occurs at lower h istamine concen­
trations. 
ad C. Relationship 
allergens 
nasal and bronchial reactions to 
Generally, a been demonstrated between the 
bronchia l  tree and respi ratory m ucosa with respect to 
positive and negative bronchial and nasal provocative tests. 
A l l  patients under 40 years of  age with mani fest pollinosis , reacted 
with the nasal respi ratory mucosa and the bronchial tree to pol len 
provocation .  
In subjects over 40 years of  age with manifest pol l inosis, positive 
nasal and bronchial pol len provocative tests have been foun d  i n  
8 o u t  o f  1 0 ;  2 subjects with positive nasal reactions did not respond 
to the iHhaiation of pollen.  I n  1 1  4 0  years o f  
with a h istory of pol l i nosis but, withour manifest pol l inosis anymore, 
a negative nasal provocative test has been found in  9 subjects who 
did respond with bronchial  obstruction to the inhalation of  pol len ; 
in the other 2 patients no reaction o f  the nasal respiratory mucosa 
or bronchial tree has been found. In  the case o f  the other a llergens, 
however, the nasal complaints cannot be expla ined with certainty 
to be  caused by a certain a l l ergen espec ia l ly  in those with n egative 
nasal provocative tests (see tabl e  8 7) .  
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Table 1\ 7  
T h e  relationc, hi p  between t h e  nasal and t h e  bronch ia l  tests i n  subjects 
u nder and over 40 ith nasal and compla ints .  and w i t h  
posit ive i ntracutaneous t ests to house dust .  m ou lds o r  epidermals. 
40 of age > 40 of age 
A l lergens 
27 1 1  4 3 
House A L'\ 
6 2 3  7 9 
9 6 2 0 
M oulds A L'\ 
9 3 8 
5 4 2 
E pidermals  AL'\ 
1 3  2 5 
test. positive ( l or n eg<· t i ve 
provocat ive test. po-; i t ive ( 
In last paragraph (§  4 )  of  this chapter, relationship 
the degree the histamine reactivity nasal res-
ptratory mucosa and the bronchial tree, i s  discussed. 
From the results, a statistical ly significant relationship between 
the degree of  the and the bronchial reactivity has 
found only in subjects under 40 years of age with positive nasal  
:md bronchial provocative tests to allergens [ th ese patients arc 
further characterized by the presence of nasal complaints (or ma­
nifest pol linosis) , CNSLD, and positive intracutaneous tests ] . I n  
cases w i thout CNSLD a n d  complaints ( l imited numbers)  a l l  
. . reacttons are negattve. 
VII 
Chapter Vll gives a representation of  the author's experiments 
with non-specific (non-allergic) stimuli on the nasal respiratory 
mucosa. 
T n the introduction (§ 1 )  non-specific (non-allergic) reactions ,  
occurring in  the nasal mucosa, are defined. 
The second paragraph is concerned with the experiments with 
sulphur dioxide (S02) just as a parameter for aspccific stimulation 
on the n asal respiratory mucosa. The method assessment of  the 
nasal reaction is mentioned and the patients (tota l :  1 0 )  are charac-
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terizl,d. The reaction 
that to 
tree. 
Severe bronchia l  obstruction 111 8 of  the 1 0  patients 
nebu l ization of  502• the 1 0  patients, 
nasal secretion was noted, whi l e  2 of them shmved a s l ight 
of the n asa l  mucosa. 
In the third a ful l  account is gi ven o f  experiments 
with appl ication of ammon ia  nasa l  mucosa 
in 20 chest 
to ammoma 
From the a degree 
the nasal  histamine reaction to ammonia,  
but the comparison of reactions to histamine and ammoni:1 
reve:1ls di  pattern, 1 .e .  :1pp!ic:1tion,  
n:1sa l  mucos:1 i s  p redominan t, i n  the case 
IS most conspicuous. 
Final 
l .  Various 
respratory 
app:1rentl the reaction 
m ucosa and the bronchia l  tree. I t  IS u n -
known in  hr the given and conc lus ions  drawn, can 
be generalized. 
2 .  The reaction of the respiratory mucosa to histamine (and 
to other s timu l i) can be assessed by  measur ing changes in the 
nasal  passage.  The parameter applied seems suitab le .  
3 .  A significant relationship exists between nas:1 l  complaints 
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the of the n as:1l respiratory mucosa :1s was 
demonstrated m patients and in  two random s:1mpl es of 
a lower degree w as 
4 .  
5 .  
over 
6. 1 1 1  the case a 
can be attributed 
7. over 40 
years of age. 
8. No positive  relationship has been found between the 
and the bronchial to hrstamine. 
9 .  The reactron the respiratory mucosa and bronchial 
tree to a l l ergens, runs parall e l  i n  subjects under 40 years of 
age. This s imilar pattern does not  n ecessarily mean that the 
processes are identical. 
1 0 . A significant relationship exists between the reaction of the 
respiratory mucosa to h istamine and to in 
case of  a positive provocative test, the reaction occurs at 
lower histamine concent rations in contrast to n egative provo · 
cative tests. As in the case of pol l inosis, reactivity has not 
been measured in  the pol len season ,  it is therefore suggested to 
consider this phenomenon as the cause of  the a l lergic reaction ; 
the epidemiological data also suggest other 
1 1 .  No positive relationship exists between the bronchial reaction 
to h istamine  and that to a l lergens .  
1 2 . The fol lowing factors shou ld be  considered i n  the  m terpretation 
of the degree of the histamine reactivity of the nasal  respiratory 
mucosa : 
mechanical  factors 
- exogenous factors 
age effect 
the number of  smooth muscle elements ll1 differen t  parts of 
the vascular system 
an increased susceptibi lity of the separate 
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A P P E N D I X  l 
Serial  No.  
N A M E :  
A D D RESS: 
D ATE O F  B I RTH:  
SEX:  
AGE:  
DATE O F  E X A MI N A TION : 
A. Nasal obstruction 
Are you ever troubled by nasal obstruct ion? 
If yes. when? 
D uring the day 
In the evening 
At n ig h t  
I n  the  morning 
Frequency Every day 
Every week 
Every month 
Once o r  a few times a year 
B .  Hypersecretion 
Are you ever troubled by increased nasal secretion? 
If yes. is i t  attended or not with nasal obstruction? 
D uring the day 
I n  the evening 
A t  n ight  
I n  the  morn ing 
Frequency Every day 
Every week 
Every month 
Once o r  a few 




A re you ever troubled by sneezing attacks? 
I f  yes, are they usua l l y  attended with nasal obstruction 
and/ o r  increased secretion? 
When are the sneezing attacks? 
D u ring the day 
In the even ing  
At  n ight  
In  the  morning 




Once o r  a few limes a year 
D.  Lacrimation: 
2 1 0  
A re you troubled by lacrimation ( watery o r  "tearing eyes'')? 
If yes, i s  it usu a l l y  attended by sneezing? 
nasal obstruction? 
increased secretion') 
t ickel ing i tch ing at tbe back o f  your t h roat? 
Yes No 
Yes N o  
Headache 
A ttended with nasal obstruction'? 
Local ization: above the eyes? 
F. Influence o.f season 






Apr i l  
May 
June  
Ju ly  





G.  Allergy • Hyperreactivity 
House dust 
Hay dust 
Moul d s  
Pol len 
Flour p roducts 
Epidermal products (cat, dog. 
horse. ch icken.  etc.) 
Specification (e .g. eidermal 
products or  food) 
Effect of  weather 
Does the weather affect 
your nose? 
If yes, 
c hange from cold to warm 




chemical o r  other 
( Nasal obstruction 
H ypersecretion 
Sneezing 
! .  A re you troubled 





C l  
Smel l i n g  of baking o r  frying 
Yes No Specification of compJaints 
2 1 1  
A PPE<'i D l X  l l  
QUEST IONNA I R E  ON N A S A L  S Y M P TO M S  
N A I\ I E :  
A D D RESS:  
Date of  b i rt h  
D ate of  i nterviev., 







A re you ever troubled by nasal obstruction? 
Seldom 
Periodica l l y  
Most d ays of  t h e  year 
2. Hypersecretion 
Yes N o  
A re y o u  t roubled hy i n (  re' sed nasal secretion'? 
Seldom 
Periodica l l v  
M o s t  d a ys of the 
Colour uf secretion: 
v.atery 
Sneezing attacks 
A re you e ver  tro : r b lcd by 
Seldom 
Period ica l l y  
Most dayc; of  t h e  
Ye-; N o  
A PP E N D I X  l l l  
Q U ESTION N A I RE ON R E S P I RATO R Y  S Y M PTOM S  
N A M E :  
A D D R ES S :  
D a t e  o f  b i rt h  
Date o f  in tervie'' 
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3 .  
4. 
actual  word i n g  o f  each 
Cough 
on u p  i n  the m o rn i ng? 
first or  on " fi rst 
Exclude c learing t h roat o r  a 
dur ing the  
on most  days 
Sputum 
2 n u m bers 
5 .  Do you U<>u a l l y  b r i n g  u p  from your 
chest on gett ing u p  i n  the 
rcount phlegm with the  first smoke or  on " fi r'l going 
out of doors"- Exclude secretion from nose). 
6.  Do you u su a l l y  bring up p h l egm from your chest 
d u ring the day or at  n ight? ( Accept t w i �e m ore). 
7. Do you b ring up p h l egm l i ke th i s  on most days for 
as m u c h  as t h ree m onths  per year? 
I f  
8 .  For many years have you 2 n um bers 
year 
b rought up p h legm? year 
9 .  What i s  the  colour of the ph legm:  green or yellow? 
l 0 .  ln the  past t hree yea re,, h ave you had a period 
o f  ( increased)" cough and p hlegm lasting for 3 
weeks o r  more? 
one period 
Yes 
t wo or more periods no 
dou b t  
Breathlessness 
J L t roubled b y  shortness of breath? 
from w a l k i n g  by any condi t ion other than 
heart o r  l ung d isease put "X" h e re) 
1 2. A re you ever t roubled by shortness o f  breath. when 
hurrying on the level or  w a l k ing up a slight h i l l ?  
( I f  "no··.  grade 0. l f  " ye-;". proceed to n e x t  question) .  
J 3 .  D o  you get short o f  b reath walk ing  with  other people 
at  a n  o rdinary pace o n  the  Jeve!O 
( I f  "no'' .  grade l If  " yes'', proceed to next question). 
1 4. Do you h a ve t o  stop for breath when walk ing  at your 
own pace on the level '' 
( If "no", g rade 2. I f  " yes". proceed to next question).  
1 5. A re you short  o f  breath on washing o r  dressing? 
t l f  "no··. grade 3. If " yes". p roceed to next q uest ion) .  
I 6. D o  y o u  a lready g e t  short o f  b reath at  rest? 
( I f  "no'·. grade 4. I f  "ye-;", proceed to next 
1 7. A t  w h a t  age did you not ice t h a t  you 2 
were getting short o f  breath? year 
IAccept " yes" if a nswered "about this t ime"). 
Yes N o  
F o r  subjects w h o  cough a n d  bring up p hlegm. 
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Wheezing 
1 8 . Does your chest ever sound wheezy or w h ist l i n g? 
1 9 .  Do y o u  get this  most days n ights? 
Paroxysmal attacks of dyspnoea 
20. H ave you ever 
attacks) 
2 1 .  At what age 
22. Are you m o re troubled at present by your chest than 
one month ago? 
Non-tuberculosis affections of the respiratory tract 
23. D u r i n g  the past 3 years have you had a n y  chest ill­
ness w h i ch h as kept you off work, indoors. at home 
or in  bed? 
( I f  "yes''. ask detai ls  o f  each i ll n ess). 
D u ra tion o f  affection I nc reased phlegm 
year 
Year Less than One week o r  Yes N o  Doctor's d iagnosis 
one week more 
B. Physical Examination 
a. Wheezing or rilles 
b. Moi5l  rhonchi 
c.  P rolonged expirat ion 
A PPEN D I X  I V  
T H E  INTRACUTA N EO U S  TEST 
Technique 
Yes No 
For this test. a steri le syringe with 0. 1 graduations. and fitted with  h a l f-inch 
(! 3 mm) i ntradermal need le is  used. 
The skin sites ( i n neraspect of patient's forearm ) are cleansed superfic ia l ly  
w ith cotton moistened with  ether. The need l e  is i n serted ( with the bevel up and 
a lmost para l lel with the surface o f  the skin)  i nto the epiderm is  obviate d  by 
i ntroducing the bevel  o f  the needle far enough to pick the sk in  up, and then 
injecting the l iqu id  extract i n to the skin and not  beneath it. The amoun t  of 
solution (0.04-0.05 cc) is used consistent th roughout. Fol lowing the injection of 
the steri l e  l i q u id a l l e rgen ( d i l ute extracts e m p loyed for routine testing:  (grass) 
pol len ! 000 N . U  .. h ouse dust 0.5 mg/ m l ,  moulds 0.2 mgi m L  epidermals 0.25 
mg/ m l )  a small w h i t ish pin-point elevation should be visi b le 4 mm in 
d iameter. Coca's solut ion (employed for d il ut ing the extracts) i s  used for the 
control inject ion.  
The sites for test ing should be at least  1 inch (2 .5  ern) apart lateral l y  and 
I inch apart longitudinal ly .  Ten minutes after tests have been appl ied. the 
reactions are evaluated and recorded. Before intracutaneous test i n c:. the scratch 
test is performed. 
-
2 1 4  
of reactions 
that of the control injection. 
the w h eal. using "plus" o r  
t h e  various d iameters. The reactions are read fol lows: to represent 
(a) H ere. there is no increase in the size of the o riginal  papule and 
resembles that  o f  the controL 
(d) 
A n  increase in size of wheal  not m o re than 7.5  m m .  
Wheal between 7.5 and 1 0  m m .  
Wheal between 10  a n d  1 2. 5  m m .  
Wheal between 1 2.5  and 1 5  m m. 
A n  i n crease in size of wheal  more than 1 5  m m ,  sometimes with 
irregul a r  projections ( "pseudopodia'·) and a considerable area o f  
surrounding erythema. 
A PP E N D I X  V 
A LL E R GE N S  TESTED 
Control solut ion (Coca) 
H istamine 0.0 1 
H o use d ust 0.5  
M o u l d s :  A 0.2 
B 0.2 
C 0.2 mg/ml 
D 0.2 mg/ m l  
E 0.2 m g/ m l  
G rass pol len 1 000 Noon U nits 
Epidermals 0.25 m g i m] 
Specification of the combined 
! .  M o u l d s  A :  
l Trichoderma viride 
2 Fusarium c u lmosum 
3 C l adosporium oides 
4 C ladosporium elatum 
5 C ladosporium herbarum 
6 R hizopus nigricans 
7 Stemphyl ium botryosum 
8 A l tenari a  ten u is 
9 Pen. brevi compactum 
l 0 Pen. expamum 
1 1  Pen .  notatum 
1 2  Pen. frequentans 
1 3  Pen. commune 
14  Aspergi l l u s  versicolor  
1 5  Aspergi l l u s  niger 
1 6  Aspergi l lus  f u migatus 
1 7  M ucor spinosus 
1 8  M u d o r  m ucedo 
1 9  M u do r  racemosus 
20 P u ll u laria p u l l u l an s  
2 1  B otrvtis cenera 
22 M e rcu lius c!omesticus 

























Moulds  B :  
Aspergi l lus  candid us  
Aspergi l lus  ochraceus 
Aspergi l lus  terreus 
Aspergi l lus  restricu l u s  
Asperg i l l us claval u s  
Aspergi llus  arustelodemi 
Aspergi l lu 'i n id u l an s  
Aspergi l lus  flavus 
Moulds C :  
A bsic!i a  ramosa 
Aleurisma carmis 
Scop u l ariopsis brevicaulis 
Papularia sphaerosperma 
Fusariu m  sol ani  
Penici l l i u m  digilatum 
O i diodendras griseu m  
M o u lds  D :  
E id a rn e l l a  spinosa 
Pestutit ia pop u l in i  
Geotrichem candi d u m  
I ri t irachu m  depend e n s  
Stysanas stemonitis 
Neurospara sitop h i l a  
Trichothecium roseum 
C h actoni u m  funico l a  
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l 0 C i rc ine l la  
J I 
1 2  
I !.  
Mould;, F :  
botrytis  
G rass pol le n :  
Secctle cereale 
2 D actyl i s  glomerata 
3 l.ol ium perenne 
4 A nthoxantum odoratum 
5 A l opecu rus pratcnsis 
6 Agrost is  alba 
7 H;; lcus l anatus 
R C ynosuru s  christatu<; 
Ill. 





6 R abbit 
7 Dog 
R Sheep 
9 M an 
1 0  Feathers 
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